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BILL. YOU'RE ALWAYS FOOLING 
WITH RADIO -- OUR SET WON'T 
WORK --WILL YOU FIX (T? 


MLL TRY, MARY. TLL 
SEE WHAT I CAN 00 
WITH IT TONIGHT 


A FREE LESSON 


SHOWED BILL HOW HE COULD 


MAKE GOOD PAY 
IN RADIO® 


HELLO, BILL-- GOT 
A TOUGH ONE 
TO FIX? 
LeT ME 
HELP you 





(VE BEEN STUDYING AT HOME WITH THE 
NATIONAL RADIO INSTITUTE. | JUST 
LANDED A SWELL RADIO JOB, TOO LISTEN 
FOR THE CLICKS AS | SHORT THE GRID 
CONNECTIONS... HERE'S YOUR TROUBLE 
IN THE FIRST I.F. STAGE-- { LEARNED 
THIS TEST BEFORE | EVEN STARTED 
THE COURSE, FROM A 
FREE LESSON THE 
N.R@1. SENT ME 


SAY, I'VE SEEN THEIR 
ADS BUT | NEVER THOUGHT 
( COULD LEARN RADIO 
AT HOME 
(LL MAIL © 
A COUPON @ 
FOR A FREE 
LESSON RIGHT 
Away 
/ 


YES, JOE -- 1'M 

STUMPED -- BUT 
SINCE WHEN ARE 
YoU A RADIO EXPERT? 


1 CAN'T FIND OUT 
WHAT'S WRONG ~~ 
GUESS ILL MAKE A 
FOOL OF MYSELF 
WITH MARY 





- 





THANKS! 1.WAS JUST 
ATINKERER A FEW 
MONTHS AGO, BEFORE 
| STARTED THE N. R. 1. 
COURSE -- BUT ’ 
N.R.L’S "50- -50 | 
METHOD’ GIVES A ° 


OH, BILL--(M SO GLAD 
1 ASKED YoU TO FIX 
OUR RADIO! IT GOT 
YOU STARTED THINKING 
ABOUT RADIO AS A 
CAREER, AND NOW 
YOU'RE GOING AHEAD 
So FAST! 


SOON | CAN HAVE MY 
OWN FULL-TIME RADIO 
REPAIR BUSINESS, OR BE 

READY FOR A GOOD JOB 

IN A BROADCASTING STATION 

AVIATION RADIO, POLICE 
RADIO OR SOME 
OTHER BUSY 
RADIO FIELD 


YES, OUR WORRIES 

ARE OVER | HAVE 

A GOOD JOB ANO 

THERES A BRIGHT 

FUTURE FOR US 
IN RADIO 


YOU CERTAINLY KNOW 
RADIO. SOUNDS AS 
GOOD AS THE DAY 

{ BOUGHT IT! 


1S PRACTICAL AND 
THOROUGH. I'LL 
ENROLL NoW. THEN 
(CAN MAKE EXTRA 
MONEY FIXING 
RADIOS IN SPARE 
TIME WHILE 
LEARNING 





TO BE A SUCCESSFUL - 
RADIO TECHNICIAN / 





You Build These and Other Radio Circuits 
with 6 BIG KITS OF PARTS | SEND YOU! 


By the time you’ ve conducted 60 sets of ay ne 
ments with Radio Parts I supply, made hu 
dreds of measurements and adjustments, you'll 
have valuable PRACTICAL Radio experience 
for a good full or part-time Radio job! 


I will send you a Lesson on 
Radio Servicing Tips FREE 


TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 


GOOD JOBS IN RADIO 


I want to give every man who’s interested in Radio, either 
professionally or as a hobby, a copy of my Lesson, “Radio 
Receiver Troubles—Their Cause and Remedy”—absolutely 
FREE! It’s a valuable lesson. Study it—keep it—use it— 
without obligation! And with it I’ll send my 64-page, illus- 
trated book, “Win Rich Rewards in Radio,” FREE. It de- 
scribes many fascinating jobs in Radio, tells how N.R.I. 
trains you at home in spare time, how you get practical 
experience with SIX KITS OF RADIO PARTS I send. 


This “sample” Lesson will show you why the easy-to-grasp 
lessons of the N.R.I. Course have paved the way to good pay 
for hundreds -of. other. men. I. will send it- to you- without 
obligation. MAIL THE COUPON! 


SUPERHETERODYNE 
CIRCUIT (right) Preselec- 
tor, oscillator-mixer-first de- 
4 Hi tector, i.f. stage, diode detec- 
| tor—a.v.c. stage, audio stage. 
8 Bring in local and distant 
f stations on this circuit you 
build yourself! : 





MEASURING INSTRUMENT (above) 
you build early in Course. Use it in — 
cal dio work to make EXTRA mone 
Vacuum tube multimeter, measures A.C., 
D.C., and R.F. volts, D.C. currents, re- 
sistance, receiver output. 


A. M. SIGNAL-GEN- 
ERATOR (left) build 
it yourself! Provides 


= 
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Future Looks Bright for Well-Trained Radio 
Technicians, Operators 


Many good pay opportunities are ahead 
for capable, well-trained Radio Tech- 
nicians and Operators. The Radio Re- 
pair Business is booming. Profits are 
large and prospects are bright. Broad- 
casting Stations, Aviation and Police 
Radio, Loudspeaker Systems and Radio 
Manufacturers all give good jobs to 
trained radio men. And think of the 
NEW jobs that Television, Electronics, 
and Frequency Modulation will open 
» in the future! 


Many Beginners Soon Make $5, $10 a Week 
EXTRA in Spare Time 


As soon as you enroll for my Course I 


start sending you EXTRA MONEY JOB 
SHEETS that help show you how to 
earn $5 to $10 a week EXTRA in spare 
time while still learning. 


Mail Coupon for Free Lesson and Book ‘ 
The opportunity now offered beginners 
to get started in Radio may never be 
repeated. So take the first step at once. 
Get my FREE Lesson and 64-page, illus- 
trated book. No obligation. Just mail 
coupon in an envelope or paste it on a 
penny postal.—J. E. SMITH, President, 
Dept. 5BX, National Radio Institute, 
Pioneer Home Study Radio School, 
Washington 9, D. C. 


Our 31st Year of Training Men for Success in Radio 


My Radio Course Includes Training in 


TELEVISION + ELECTRONICS - FREQUENCY MODULATION 


RADIO-CRAFT for 


FEBRUARY, 


1945 





Japidscaapaneaues 


GET Born 


amplitude - modulated 
signals a test and 
experimental purposes. 
Gives valuable practice! 


FREE \ 


64 PAGE BOOK 
SAMPLE LESSON 


MR. J. E. SMITH, President, Dept. 5BX 
NATIONAL RADIO INSTITUTE, Washington 9, D. C. 


a me FREE, without 
Vin Rich Rewards in 
ghia. ) 


Address 


City 


Sample Lesson and 64-page 


obligation 
** (No salesman will call. Please v 


Radio, 


-Zone.. State 14X1 
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ON THE COVER 


The cover this month shows a high-frequency elec- 
tronic landing system for airplanes which has been 
used with considerable success. Horizontal and 
vertical radio beams, sent out by the ground ap- 
paratus, control apparatus in the plane. By watch- 
ing a crossed-needle meter, the pilot miay keep his 
plane horizontally and vertically in the path center. 
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* Engineers at Hallicrafters are continually striv- 
ing for new heights of perfection in high frequency 
development work. The Model S-37 is one example 
of the progress they have made. This is the first 
and only set of its kind — covering both AM and 
FM and operating in the range of 130 to 210 Mc. 
Two r.f. stages are used and in conjunction with an 
intermediate frequency of 18 Mc., assure an amaz- 
ingly high ratio of image rejection. It is becoming 
a valuable instrument in the hands of all explor- 
ing the upper reaches of the high frequency ranges. 


hallicrafters rapig WS 17-wor sess recon 


THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. $. A. 
RADIO-CRAFT for FEBRUARY, 1945 





RECIPE FOR “PRECISION-EL” 








Back to work with a smile—These men and women look for- 
ward to their jobs each day. They’re Meissner’s famed 
*“‘precision-el.”” With many of them working to produce 
vital electronic equipment for the Armed Forces is a “family 
affair,” for a place in this home front army of “precision-el”’ 
isn’t restricted only to dad — mother, brother and sister con- 
tribute to the quality of Meissner products, too. 


Splitting thousandths of an inch is all in the days work for this 
skilled machinist, yet he finds new reason to smile with each 
job done better. He, and hundreds like him, are responsible 
for the recognition of Meissner’s ‘‘precision-el” by an exact- 
ing precision industry. 
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(MT. CARMEL STYLE) 


Take Mt. Carmel, Illinois, a typical American city, where 
men and women can work to produce and acquire the better 
things of life. Add pleasant and congenial working condi- 
tions like those you'll find at Meissner, exacting jobs like 
those you'll find in electronics — wait for the smile that 
means pride in a precision piece of work well done, and — 
presto — there you have it — “‘precision-el.”’ 


The men and women whose progress is shown on these 
pages are typical of Meissner famed “‘precision-el.’”” Look 
at them. You'll find them just one more reason why Meiss- 
ner products, precision built by ‘“‘precision-el,’”? do your 
job better. 


“Precision-el” at work—still smiling, intent on the job at hand. Now it’s 
a job that will bring victory nearer... After victory, it will be a job 
that makes for better living. Always, it’s a better job, thanks to the 
smile that’s always there. 


Easy Way To “Step Up” Old Receivers! 


Designed primarily as original parts 
in high-gain receivers, these Meissner 
Ferrocart I. F. Input and Output 
Transformers get top results in step- 
ping up performance of today’s well- 
worn receivers. Their special pow- 
dered iron core permits higher ‘“‘Q” 
with resultant increase in selectivity 
and gain. All units double-tuned, 
with ceramic base, mica dielectric 
trimmers, thoroughly impregnated 
Litz wire, and shield with black 
crackle finish. Frequency range, 360- 
600. List price, $2.20 each. 


MEISSVER 


MANUFACTURING COMPANY + MT. CARMEL, ILL. 
ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 


Export Division: 25 Warren St., New York; Cable: Simontrice 
RADIO-CRAFT for FEBRUARY, 
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SPRAYBERRY RADIO TRAINING 


OVE , (-TecunicaL 
ys Y 44 (recumeny ace 
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BY WERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 


‘* J BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 


; 1 The offer I make you here is‘the opportunity of a lifetime. It’s 1 | 
vers: your big chance to get ready for a wonderful future in the JUST Out! FREE! 
parts swiftly expanding field of Radio-Electronics INCLUDING 


ssner 
itput 


Radio, Television, Frequency Modulation and Industrial Elec- HOW TO op >> cree 
tronics. Be wise! NOW’S the time to start. No previous experi- . ; 

ence is necessary. The Sprayberry Course starts right at the in og ne ee — 
step- beginning of Radio. You can’t get lost. It gets the various read and understand any Radio Set Dia- 
well- subjects across in such a clear, simple way that you under- gram. Provides the quick key to analyzing 


any Radio circuit. 
pow stand and remember. of all Radio 


“—y : . . i ibi ; 
ivity I'll Show You a New, Fast Way to Test Radio Sets With- Electronic training. ey nn 
ined, out Manujactured Equipment 


ectric The very same Radio Parts I supply with your course for 
1ated gaining pre-experience in Radio Repair work may be adapted 
black through an exclusive Sprayberry wiring procedure to serve for 
360- complete, fast, accurate Radio Receiver trouble-shooting. Thus 
under Sprayberry methods you do not have one cent of outlay 
for manufactured Test Equipment which is not only expensive 
but scarce. 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, Pres. 

Box 500-TO 

Pveblo, Colorado 


Prepares You For a Business of Your Own or Good Radio 
Jobs . . . Civilian or Military 


My training will give you the broad, fundamental principles 
80 necessary as a background no matter which branch of Radio 
you wish to specialize in. I make it easy for you to learn Radio 
Set Repair and Installation Work. I teach you how to install 
and repair Electronic Equipment. If you enter the Army, Navy 
or Marines, my training will help you win higher rating and 
better pay. 


lease rush my FREE copies of “HOW TO MAKE MONEY IN 
RADIO, ELECTRONICS and TELEVISION,” and “HOW TO READ 
RADIO DIAGRAMS and SYMBOLS.” 


Name 


Address 





Tear off this coupon, mail in envelope or paste on penny postcard. 
—Trrrreeeetethr+ettett+teéetteteftfttftftftftefttfttfttftefrttftttéttetfseséféeffkheseFeeFELeeeeerer.. 


RARER SS RR 
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to destroy em you have fo see em 


Microscopes are gunsights in Medicine’s 
battle on bacteria. 

Optical microscopes, however, were not 
powerful enough to “draw an accurate bead” 
on the deadly virus that caused influenza. 

But today, medical men have seen what 
no optical microscope could bring into 
focus—the infinitesimal influenza virus that 
previously had lain craftily camouflaged 
among larger cells. 

This revelation came about through the 
Electron Microscope, developed by sciey- 
tists at RCA Laboratories. And now, having 
been seen, influenza may be forced to un- 
conditional surrender, saving the lives of 
thousands each year. 

Here is but one facet of the genius shown 
by scientists behind RCA research... the 
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“ever-onward” research that saves lives or 
creates a better radio with equal skill... 
the “there-when-you-need-it” research that 
gave super-secret equipment to the United 
Nations .. . the “way-ahead” research that 
goes into everything made by RCA. 

When you buy an RCA radio or phono- 
graph or television set or any RCA product, 
you get a great satisfaction ... enjoy a 
unique pride of ownership in knowing that 
you possess the very finest instrument of its 
kind that science has yet achieved. 


They see what human eyes 
have never seen before! 


Drs, Arthur Vance and James Hillier, 
scientists at RCA Laboratories, with Mr. 
E. W. Engstrom, Research Director 
(standing), examine the RCA Electron 
Microscope that has useful magnifica- 
tion up to 100,000 diameters, revealing 
unseen new worlds to the eyes of man 


RADIO CORPORATION of AMERICA 


PIONEERS IN PROGRESS 


RADIO-CRAFT 
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AR ? 


* ALL OF THESE: 
a PARTS} 


FARADIO. 


FASTER-EASIER 
AT HOME 


FASCINATING EXPERIMENTS. - eee 


‘ You ITS and operate these 

You get both radio parts and “‘Learn-by-Seeing” movies ] interesting Radio-Electronic You get the big Radio home-training advantage of movies—exclu- 
g Pp § 4 / ; > one t 

to help you grasp the fundamentals of Radio-Elec- circuits in your own home: sively from DeFOREST’S. So act now! Mail the coupon today! 


tronics faster . . . easier... from DeForest’s. Send for ] 5 Tube Superheterodyne Radio YOU GET “ALL THREE’ WITH DeFOREST’S 
DeForest’s big, free book “VICTORY FOR YOU!” | Receiver... tong-Wove Avia- : 


le ed 0 é tion Bond Radio Receiver ... Where else can you get such a combination of proved major training 
arn ow —at home—in your spare time—you get Short-W ave Radio Receiver... features as—(1) 90 modern, loose-leaf lessons prepared under the 
real Radio experience with these many Radio parts ] Radio Telephone . .. Wireless ta the one. | peepee ere Doo — the P smeaand pone 
and sub-assemblies. DeForest’s practical equipment J Microphone . . . Photo Electric 16mm. DeVRY Grecia geabealens and (3) the use of many Ratio 
system (as pictured above) saves time . . . speeds ex- ao a ao parts to build 133 practical radio experiments in leisure time. 
periments. You'quickly build Radio Receiving Circuits } system inca Aid Ampli- YOU BE THE JUDGE 
that work ...a device for Light Beam Transmission, ] fier . . . Intercommunicoting s “eer oa 
Electric Eye Circuits, a Radio Telephone, and scores J System... Radio Code Trans- ce how DeForest’s Training has helped many to good pay jobs in 
elt * a = _ itt Elect Cc led Radio-Electronics—others to preferred military classifications— 

of other fascinating projects. Learning Radio at home ©. rd Bg ~— 4 fodi still others to interesting, profitable businesses of their own. See how 
is practical, effective, and so interesting—with } f,.. an sie aan you can prepare for a bright future now—in your spare time at 
DeF, “H : requency Receiver and many home —then get started in 

eForest’s ome Laboratory.” other projects. Radio-Electronics with the 
YOU ALSO USE "LEARN-BY-SEEING” MOVIES EMPLOYMENT SERVICE. 
pink of the help you can get from the use of this genuine DEVRY Motion Mail the coupon below for illustrated book 

ictute Projector and exciting Radio TRAINING FILMS. You'll likely be “VICTORY FOR YOU"— also colorful Kit 
surprised how much faster... easier ... home movies can help 3 you understand Supplement. You be the judge. No obligation. 
the fundamentals of Radio. SEE the principles of what you're learning—in Mail the coupon today. 
action, ANIMATED! Peer into moving parts otherwise hidden » Brom the eye. 


- 
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DeFOREST’S TRAINING INCLUDES 
INSTRUCTION IN MOTION PICTURE 
SOUND EQUIPMENT, FM RADIO 


AND TELEVISION 
SE GE GK 


DeFOREST’S TRAINING, INC., Dept. RC-B2 

2535-41 N. Ashland Ave., Chicago 14, Illinois, U.S.A. 

Please send me—FREE and WITHOUT OBLIGATION— illustrated 
book, “VICTORY FOR YOU,” showing how I can prepare for Radio 
with your Home Movies and Laboratory Kits. 





DeFOREST’S “TRAINING, ys 
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Your Jobber 


is again in a position to supply service- 
men and experimentors with either 
standard, completely assembled and in- 
dividually cartoned selector switches or 
in kit form. 


Available in two forms of insulation, 
i. e.; steatite or bakelite. 


All switches have double-wipe contact 
terminals for long life and have a con- 
sistently low contact resistance of less 


than 2¥2 milliohms and are completely 
self-cleaning. Index is positive with 30° 
between each rotating position. 


Switches are also available for trans- 
mitter use. 


Send for illustrated Catalog No. 24 


Division of GLOBE-UNION INC., Milwaukee 


Producers of Variable Resistors—Selector Switches — 
Ceramic Capacitors, Fixed and Variable— 
Steatite Insulators. 
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: KEEP 
UP WITH 


RADIO 


Get in on the new developments in the fast expanding Radio Industry. 
Take your place in the field of Television. Make more money as a 
Modern Service Expert. Own and operate Your Own Business. Learn 
the latest Trade Secrets and Short Cuts through 





Don’t waste time! Radio, F.M., Video (television), and the whole ficld of After the War What? 
Electronics is changing fast. If you are in the radio business now you 
y what you are up against—new methods, new techniques, new equip- Face realities now! Is the job 
Today you must solve NEW problems in servicing and repairing ww £ ‘ ast? What i ts 
. receivers, Tomorrow there will be thousands of Television Receivers to rs ow are you go.ng to meet 
Right after the war science promises NEW Electronic devices for j ‘ eturis to ci 
seme Ay factory and busi $ l ir 
THIS MEANS NEW OPPORTUNITY FOR YOU IF YOU ARE READY tadio is a BIG. SOUND 
The thing to do is to GET READY. Find out about the marvelous new , LISHED LUSINESS 
method of preparation—SHOP METHOD HOME TRAINING. Fill out y here are millions of set 
and send in the coupon now. es ened Geamadithents hit 
“ eer eco oni ri t 
a big demand for millions more 1 
—{in your free time—the very same ’ be built largely by trained FM 
kind of instruction that has helped here to stay 'T RADIO is. ‘ONI Y OND 
thousands upon thousands of ambt- FIELD OF EL. ECT ONI S. Televisi 
tious men to more pay and greater i sure to come. Sets m % built, in tailed. 
opportunity--that has set thousands i serviced and repaired WI r 
of men up in business with little or Make up your mind that and at @ 
no capital. You owe it to yourself great big profit—for years to come. 
to read the book, “‘Your Future in . hang nifer 
Radionics”’—sent to you FREE if ca i te ae Ge ‘dee 
you fill out and mail the coupon. proudly into a new field 
tablished industry—perhaps into a business 


fool y r 
WELL ESTAB 


Keep In Step 
With Shop Progress 

Here IS the truly modern system 
of training. It matches the RAPID 
PROGRESS CONSTANTLY BEING 
MADE in Radio, Television and 
Electronics. It is up to date in every 
way because it comes right from the 
busy radio training shops of Na 
tional Schools where experiments and 
developments are being carried on— 
where discoveries are being made all 


the ti 

It is based on real shop methods— 
on the handling of real shop jobs 
Only National can offer you SHOP 
METHOD HOME TRAINING _be- 
cause Only National has the big busy 
shops to develop this method 

And it is time tested too. National 
Schools has been training men for 
industry, for government. for busi- 
ness for more than a third of a 
century. In essence you get at home 


Make Extra Money 
Right from the Start 
You get ahead fast with National 
Training Many beginners make good 
money on the side fixing radios and 
doing service work. You can turn 
your knowledge into cash after the 
first few lessons. Progress is rapid 
You can actually SEE YOURSELF 
GET AHEAD, because the National 
Shop Method is so sound and prac- 
tical. 


All This Modern Electronic 
Equipment and More Comes 


Get the Real Experience 
Before You Tackle a Job 


Walk into a brand new job and go 
to work with assurance—the assurance 
that comes with knowing how—that 
comes with handling the tools—with 
working with and operating actual 
electronic equipment sent to you from 


of your own? 


the laboratories and shops of National 
Schools. There’s nothing to equal 
learning by doing. In your National 
training you build real sets—a super- 
heterodyne receiver, a signal generator 
—literally scores of various electronic 
devices with your National equipment. 
Learn basic principles—FIRST 
THINGS FIRST. Get your knowledge 
and experience first hand under the 
personal guidance of seasoned, prac- 
tical National instructors 
working personally with you. 
L - yr gi - &4 TT The above pictures were made in and around 
Electronics. a modern television studio. Think what new 
Not only do you gain marvelous opportunity is open to you in this great new 
actual experience by this method . . 
of learning but you have valuable field if you are ready for it. 
gguipment you wilt usc on the 49 National training includes a good foundation 
as an electronics expert. Mail the in Television and F.M. Get the facts. Send 
coupon and learn what this means is Gene 
to you. Te oupon., 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA €ST.1905 


MAIL OPPORTUNITY COUPON FOR QUICK Natit). 


to You as Part of 
National Course 


Your 


NATIONAL TRAINED 
MEN NOW MAKING 
THE BEST MONEY IN 
HISTORY 
The real value 4 National 
training shows in the 
Guick progress our ‘men make 
job. Joe Grumich of 


Prepare now. 





sineer, but I am doing well 
» I am now engaged. U 
s deeply indebted to Na 


Get a FREB 
lesson from 
National. 
Study it over 
it your con- 
venience. See 
for yourself 
how thorough, 
how sound 
and how prac- 

ical — yet 
how amazingly — it is to learn anc un- 


derstand. NO SALESMAN WILL CALL i N 


Ely Bergman, now on Sta 
n WOR, told us: “My 

y has been boosted con 
ably and at the present 

= making J 
per year, thanks to 
Training.” And 
the far-off Hawaiian 
8, op ance Choi sends 
nis am averaging 
325.00 month. I will say 
t I honestly owe all this 
to the ney ee , training I 

had at Nation: 


(Mail in envelope or paste 
on penny post card) 


National Schools, Dept. 2-RC 
4000 South Figueroa Street, Los Angeles 37, California 


Mail me FREE the two books mentioned in your ad including a sample lesson of your 
course, I understand no salesman will call on me. 


SA 

ON YOU FROM NATIONAL SCHO( 
National points out the hana a 
National is ne of the offers you the training and experience, 
progress graduates are mak- prepares you for greater things in life 
ing all over the world. Read But it is up to you to act f 
about their records yourself And the first 

in the books we send you upon Include ‘your zone number 

FREE. the big Radio Book, and then decide. 2 es Se GE Ce ee ee ee ee ees wee eee em 
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NEW EDITION cludes TELEVISION 
AND ELECTRONICS 





38 BIG CHAPTERS 
Easy to Read - Easy to Grasp = Easy to Apply 
A home-study course—especially well 
organized. The style is so interesting 
| you will read along without effort, 
} hardly realizing that you are actually 
} studying and taking in vital informa- 
; tion. Audels Radiomans Guide gives 
; you just the right amount of mathe- 
It gives you in a matics required to cope with radio 
aan ak radio, —e > ‘ problems successfully. You can solve, 
including fre- fe with the aid of this extraordinary book, 


quency modula- es y * 
tion, television, 2 : : A practically 
ete. Also valuable [RE “4 f AND every radio prob- 
inside information a; ‘ ey lem that comes 


for Aviators, Ma- 


rines, Commercial x E “ UNIQUE up. At your fin- 


Operators and fs ger tips is 2 
Technicians, Serv- - Monn! : 

icemen and Stu- : oy tae QUESTION complete index 
dents. a and for instant use. 


ANSWER 
METHOD 


1001 RADIO FACTS AND FIGURES 


A Complete Library In One Book 
AUDELS RADIOMANS GUIDE gives authentic Princi- 
ples and Practices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda- 
mentals—Ohm’s Law—Physics of sound as related to 
/ radio science—Measuring instruments—Power supply— 
Resistors — Inductors — Condensers — Transformers and 
examples—Broadcasting stations—Radio Telephony—Re- 
ceivers — Diagrams — Construction — Control Systems — 
Loudspeakers — Antennas — AutoRadio — Phonograph 7 
Pick-ups—Public Address Systems—Aircraft and Marine 
Radio — Radio Compass — Beacons — Automatic Radio COMPLETE . 
Alarms—Short Wave—Coil Calculations—Testing—Cath- $ 
ode Ray Oscillographs — Static Eliminations—Trouble pay A 
Pointers — Underwriter’s standards — Units and _ tables. ONLY 


REVIEW QUESTIONS—READY Reference Index. 
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Awake, Radio Industry! 


....+ The radio industry is still chasing butterflies and continues in confounding 
the public with Post-war claims which are not likely to be fulfilled for years .... 


HUGO GERNSBACK 


ber, 1943 issue of RADIO-CRAFT I stated as 
follows: 


“Supposing that by extraordinary good 
luck the war should be over by the end of 
1946; will all the impatient radio custom- 
ers have their new-fangled radio sets in 
January, 1947? The answer is a cate- 
gorical ‘No’.”’ 


()*: and one-half years ago in the Septem- 


I have not felt it necessary to revise this fore- 
cast, indeed if anything, it was too optimistic and 
there is very little likelihood now that we will see 
the termination of the war by the end of 1946. 

It is high time that the radio manufacturing 
industry should recognize conditions as they really 
are and stop all wishful thinking in regard to the 
near future. A realistic view—based on the fol- 
lowing sober facts—should be taken for the next 
five years. 

q 1. The war is certain not to be over for several 
years to come. Even with Germany finally out of the 
struggle, the war with Japan still will t.« the ef- 
forts of this country with a very heavy load. 


q 2. Radio manufacturers will not be permitted 

to make huge quantities of radio and television 
sets for public consumption till Germany is com- 
pletely out of the war. Even that doesn’t mean 
the end of hostilities in Europe, because a large 
part of our present armies will remain tied up in 
Germany and elsewhere for a long time to come. 
This will of necessity require much radio equip- 
ment which the radio industry must continue to 
supply. 


q'3. As long as the Japanese war is in progress, 
facilities of radio manufacturers will be so heavily 
taxed that the civilian radio output for regula- 
tion radio sets, FM receivers and television re- 
ceivers will be moderate. It is certain that for years 
the combined civilian output of all the radio manu- 
facturers will only be a fraction of what it was 
in pre-war years. The Japanese war has just be- 


WnUaynennnecanen ga statitattianit 





Radio Thirty-Five Bears Ago 


gun in earnest. Due to the tremendous distances 
to be covered and the large areas over which our 
men will have to fight, it is certain that the amount 
of radio equipment needed by the Army, Navy and 
the Air Forces will increase rather than decrease 
for some time to come. 


@ 4. Even the termination of the war with Japan 
will not bring full-scale civilian radio-set manu- 
facture immediately. As with Germany, so it will 
be with Japan—large armies will be tied up in 
the Pacific and the Asiatic mainland and elsewhere 
for some years to come. This means a huge output 
of radio matériel for a long time. That in turn 
precludes a huge civilian radio output comparable 
to that of the pre-war period. 

It should be remembered that war radio ma- 
tériel becomes antiquated with astonishing ra- 
pidity. What was the last word in war-radio two 
years ago, is obsolete today. Much of it therefore 
must be continuously replaced as the art pro- 
gresses. Consequently the war load on the radio 
manufacturing industry will not diminish greatly 
for some years to come. 


q 5. Summing up, it will be seen that CIVILIAN 
RADIO SETS ARE NOT JUST AROUND THE 
CORNER. The public should be made to fully un- 
derstand this situation. For that reason manu- 
facturers should stop publicizing fantastic post-war 
radio sets, which are only calculated to hurt the 
industry in the end. As pointed out in our last 
month’s editorial, due to adverse publicity, be- 
cause of impossible post-war radios, manufactur- 
ers have succeeded in unselling the public at large 
on radio. A recent survey now places radios in the 
sixth place. People first want washing machines, 
electric irons, refrigerators, electric cook stoves, 
toasters followed by radios. The electrical indus- 
try has not glamorized washing machines nor their 
other appliances, For that reason the public feels 
that these can be safely bought but will not attempt 
to buy home radios as long as conditions are as 
chaotic as they are now. 
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In Gernsback Publications 





ROM the February, 1910 issue of Mop- 

ERN ELECTRICS: 

Dr. deForest’s New Radio Telephone. 

Portable Receiving Set, by Edward 
Featherstone. 

The New Rossi Detector, by A. C. 
Marlowe. 


A Pocket Wireless, by 


Modern Electrics 


the Brussels 





HUGO GERNSBACK 
Founder 


Electrical Experimenter 


Simple Device for Wireless Beginners, 
by Ray Page. 

Selective Detector Board, by R. Fulton 
Adams. 

Wireless vs. Long Distance Telephone 
and Telegraph. 

Common Telephone Receivers for Wire- 
less, by George M. Brown. 








Correspondent. 
Electrolytic Detector Operates Relay. 
Duplex Wireless (Marconi). 
New High Frequency Device. 
An Efficient Sending Condenser, by 
Maurice Fricdman. 7 


Foster. 


Some of the | 
copies of Modern 





High Frequency Oscillations. _ 
A Tuning Transformer, by Richard H. 


jer libraries in the coun’ 
ectronics on file for int 


Simple Silicon Detector. 

A Variable Sending Condenser, by Fred 
Wadsworth. 

Improved Silicon Detector. 

Simple Wehnelt Interrupter, by D. 


stit fave Adams. 
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of the day for the radio industry dur- 
ing 1944, declared Brigadier-( seneral 
David Sarnoff in a year-end state- 
ment. From the viewpoint of 1940, he said, 
electron ic techniques and services of last 
vere in the realms of the undreamed-of. 


[ioe day fo te a were the order 


year 


The most oustanding development were 
devices for the armed services. There is 
little that can be told about them, said the 
RCA president. One not on the secret list.is 
a 300-megacycle television transmitter able 
to put out power in excess of five kilowatts. 
This large output on high-frequency y is due 
to the creation of a special tube. The new 
television broadcaster is now being perfected 
at RCA’s laboratories, and waits only the 
nd of the war to go into use. 


The Brigadier-General’s interest in, and 

uthusiasm for television is easily e arenes, 
as he was one of the earliest to promote th 
idea of television broadcasting in this coun- 

He was hailed as the father of Ameri- 
can Television by the Television Broadcast- 
ers Association in a ceremony at their recent 
conference in which he was given their chief 
award of merit. He is equi illy interested in 
other and newer branches of the electro nic 
art; one of the chief of them being electronic 
control, 

“Man has long dreamed of using raglio to 
start, steer, control and operate aircraft, 
tanks, torpedoes, automobiles, boats and 
other objects,” said Sarnoff. “With uncanny 
manipulation of electronics, wartime re- 
search has made some of these dreams com 
true. Man has achieved radio control over 
vheels, rudders, wings and guns. Rockets no 
longer move only as phantony of imagina- 
tion. 

‘Today, only mention can be made of the 
magic term radar. It is, however, only one 
of the great wartime developments of sci- 
ence. When we see radiophotos in the news 

Japanese battleships afire from stem to 
stern under d lirect hits by 1000-pound bombs, 
we may wonder what part radio had in the 
triump Ih. When we read of fighter-bombers, 
dropping 500-pound bombs on industrial 
centers of the enemy, and accurately hitting 
their targets, we may wonder again what 
part radio played in the invisible yet accurate 
thrusts. 

“When peace comes it will find, as it has 
at the end of every war, new inventions 
awaiting to be applied to every-day life, to 
bring new services of safety and comfort, 
entertainment and education.” 


Brigadier-General David Sarnoff receives the Television Broadcasters’ 
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NDERGROUND =«radio receivers 
have been built in every occupied 
country of Europe. It remains for 
the Nether: inds to prod uce a trans- 

mitter built under the noses of the Ges- 

tapo. 

According to a report issued last month 
by the Netherlands Information Bureau, 
work was begun a year ago by three Dutch 
experts so that the new radio station 

Herrijzend Nederland’ (Resurgent 
Netherlands) would be ready to go on the 
air as soon as the Allies reached Dutch ter- 
ritory, and would not lose any time in 
starting its broadcasts. The orders were 
for a transmitter powerful enough to be 
heard all over Holland. To have started 
such a big job in one place would have in- 
evitably led to discovery by the ever- 
watchful German police. So the transmitter 
was built in sections, hidden at widely scat- 
tered points. Everything had to be carried 
out in the greatest secrecy, particularly the 
meetings of the men and the transportation 
of the various parts, as the Gestapo liked 
to ask questions of anyone who visited 
certain houses too frequently. Construction 
of the secret transmitter was marked by 
more than one narrow escape. 

The Netherlands government in London 
was kept informed of the plan by secret 
messages and at the end of September, 
when some parts of Holland had been lib- 
erated, the different sections of the power- 
ful transmitter were triumphantly assembled. 
An aerial was strung “between two chim- 
neys” and the great moment had arrived! 
Since October 3 “Herrijzend Nederland” 
has been broadcasting on regular schedule 
to the people, including those still under 
the Germans, giving them messages of im- 
portance and hope for the future. 


medal from Paul Raiborn. 
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tinfoil “windows” forme - 
to confuse ground radar, a 
ce ile to reports from over ( 

many last month. The “windows” used to 
consist of thousands of little strips of t 
foil. Released by raiding planes, they flut- 
tered slowly to earth, appearing on 
radar screen as hundreds of blobs, and 1 
often made it impossible to identify a 
locate the planes. 

Used against planes equipped with the 
electronic “Mickey” which permits bombing 
through cloud layers and _ overcast, 
guess has been hazarded that these spheres 
drifting about in the sky, might interfer 
with and confuse the attacking planes’ 
radar, maki ng blin d bombing inaccurate. 

Such a “weapon” might prove of c 
siderable importance, as during the winte 
our bombers have found overcasi, clouds 
or fog below them in a large number of 
instances. Difficulties for the defens 
releasing the balloons at the correct time 
controlling the height reached under vari- 
ous barometric conditions, reckoning { 
wind drift, etc., must make them a strictly 
limited defense weapon. 


. 
LECTRONIC MUSIC received a 


serious audition at the Moscow (Rus- 

sia) Conservatory last month, ac- 

cording to a report in Time. A bat- 
tery of six “emeritons,’ new electronic 
musical instruments, formed an orchestra 
to play the works of old masters before 
a select audience of music enthusiasts. 

Technical details on the instrument are 
sketchy, but it is understood that pitch is 
controlled by pressing the finger on a 
cloth-covered fingerboard somewhat like a 
piano keyboard. A series of filters are con- 
trolled by pushbuttons; _with these the 
timbre is varied, so the quality of music 
can be made to resemble that of the basoon 
or fife, with numerous known and 
known instruments between. Volume is 
controlled by a foot-pedal. 

The inventors both combine electronic 
with musical skill. Alexander Ivanov, one 
of the co-inventors, was the star performer 
of the concert. The other, Andrei Rimsky- 
Korsakov, is a grandson of the famous 
composer. 


"S ‘< o SPHERES” are replac 
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ORROR” programs are being 


progressively dropped by Cana- 

dian stations, Dr. Augus tin 

Frigon, manager of the Canadiar 
Broadcasting Corporation, stated 
month. Persuasion is being brought to bea 
on private stations to discontinue such p: 
grams as soon as present contracts have ex- 
pired, the CBC official. 

This is in br with recommendations 
the House of Commons Radio Committ 
which expressed the belief that horr« r pro- 
grams, certain soap operas and medicine 
shows were in bad taste and suggesied 
that the CBC eliminate them. 
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HOUSAND-LINE television has 
been developed in France, several 
newspaper reports stated last month. 
This flattens earlier reports that 
French advances in television were “greatly 
exaggerated” to say the least. 

Rene Barthelmy, chief engineer of the 
Compagnie de Compteures of Paris, recent- 
ly staged a party at which a number of 
international engineers witnessed the new 
development. One of these was Morrie 
Pierce, former engineering supervisor of 
WGAR, WJR and KMPC, now finishing z 
two-year term as chief engineer for OWI 
in Africa and Europe. 

“The first demonstration was the pro- 
jection of a 450-line picture onto a smi ill 
screen approximately 4 x 6 feet,” said Mr. 
Pierce. “Program material was both live 
and film pickup. Quality was quite good 
considering the quality of the same picture 
as viewed on a 12-inch tube. 

“A demonstration was held of the 1050- 
line system as viewed on a cathode ray 
tube of 15 inches diameter. The picture was 
extremely good, the definition in contrast 
being excellent. At a distance of six or 
seven feet from the cathode ray tube the 
quality of the picture was quite comparable 
with that of home movies. The 450-line 
was somewhat better than a newspaper pic- 
ture, but distorted by the stroboscopic ef- 
fects, while the 1050-line picture was not 
quite as good as a fine-line magazine print. 
The same type of iconoscope was used on 
both. All transmissions were by wire. En- 
gineers stated the band width required for 
the ‘high-definition’ system was between 12 
MR iss 


e 
DUCATION on the air received a 


boost with the application last month 

for 18 FM stations by the Ohio State 

Department of Education. The De- 
partment has plotted the location of the 
proposed 18 FM educational stations; out- 
lined the programming possibilities of 
each; surveyed the sites; and outlined pro- 
posed transmitter power, antenna gain, 
tower height and channel assignment. 

Ohio has already had considerable ex- 
perience in educational radio through the 
State University station WOSU, and is the 
headquarters of the Institute for Education 
by Radio. 

Cost of the Ohio chain is expected to 
total $336,000. The State Legislature is 
expected to finance regional stations, but 
local stations will be financed by organized 
non-profit educational agencies such as 
Boards of Education. 

Organized labor and other groups have 
also applied for numbers of noncommercial 
stations to be devoted to cultural and edu- 
cational activities. Largest of these is the 
application for six noncommercial stations 
by the United Automobile, Aircraft and 
Agricultural Implement workers. Accord- 
ing to the application, entertainment will 
be a secondary feature with these stations, 
which will feature the arts, economics, po- 
litical and social sciences 
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ASS TELEVISION, used mainly 
for educational purposes, will be 
the likely direction of dev elopment 
in Russia and China, according to 

representatives of those countries who re- 
ported at the Television Broadcasters As- 
sociation conference in New York Decem- 
ber 11-12. 

Large screens erected in villages and city 
parks to be viewed by crowds will be the 
probable first use of the art in the Soviet 
Union, according to Gregory Irsky, chief 
engineer of the USSR moving picture in- 
dustry. 

“We have always had a problem in 
handling crowds at our great pageants and 
parades,” Mr. Irsky pointed out. “For ex- 
ample, when we have the great celebrations 
honoring Lenin in Red Square, thousands 
visit Moscow for the spectacle. With tele- 
vision screens erected in the squares of 
Russian villages, we hope to bring such 
spectacles, which do much to anneal na- 
tional unity, to the people.” 

China’s reason for desiring mass television 
is economic, explained T. Y. Lo, of the 
China Motion Picture Corporation. The re- 
sources of that country are so depleted by 
eight years of war that television can be 
introduced only as a mass instrument. 

“There will be nine or ten years of re- 
habilitation in China,” he pointed out. 
“Until that time has passed, and until the 
national living standards have been im- 
proved, the average Chinese could not buy 
an expensive receiver. Consequently we see 
television developing first in our country 
as an educational instrument, with screens 
placed in the libraries and other places of 
assembly. It will not, in that stage, carry 
entertainment as such, but be utilized totally 
for rehabilitation and education.” 


EW SLANT on television costs 

was brought out by O. B. Hanson 

of NBC, in a technical question-and- 

answer forum at the Television 
Broadcasters Association conference De- 
cember 12, 1944. 


In answer to a question, Mr. Hanson 
stated that television stations and programs 
might be expected to cost three or four 
times as much as radio broadcast stations 
and programs. The television impact could 
be estimated as at least ten times as great, 
particularly from the viewpoint of adver- 
tisers to whom television offered opportu- 
nities never attainable in sound broadcast. 
These advertisers would certainly be pre- 

pared to buy higher rates for a service 
which gave them greater returns for their 
money 


Revenues might therefore be expected to 
be considerably higher than would appear 
in estimates based on sound broadcasting 
rates. This might permit the existence of a 
larger number of television stations than 
earlier forecasts (Radio-Craft, January, 
page 205) had suggested as a practical pos- 
sibility. 


1945 


R. E. F. W. ALEXANDERSON 
last month was awarded the Edison 
Medal ior 1944, “For outstanding in- 
ventions and developments in the 
radio, transportation, marine and power 
fields.” Presentation of the award, which 
was made by the American Institute of 
Electrical Engineers, was scheduled for the 
joint meeting of the AIEF and the Insti- 
tute of Radio Engineers January 24. 
Dr. Alexanderson, now consulting engi- 
neer for General Electric at Schenectady, 
is one of the earliest workers in the radio- 
telephone field, having built the high-fre- 
quency alternator for Professor R. A. 
Fessenden, which enabled the Fessenden 
station at Brant Rock, Mass., to transmit 
the first broadcast in history, on Christmas 
Eve, 1906. With improvements, this became 
the famous Alexanderson alternator. 


a 
NGINEERING interest in post-war 


activities is responsible for doubled 
registrations at the 1945 Winter 
Meeting of the Institute of Radio 
Engineers (January 24-27), according to 
late pre-meeting reports. Registrations ran 
well above three thousand, approximately 
a 100% increase over last year 
The meeting has been extended one day, 
covering a four-day schedule as compared 
to the three days of last year. Even with 
the extension, the large number of origi- 
nal papers to be presented made it necessary 
to divide them into two technical sessions 
running simultaneously through Friday 
and Saturday, January 26 and 27 


: ® 
T-COL. KENDALL BANNING, 


formerly well known in the radio 
world, died December 27, 1944, at the 
Fort Howard Veterans’ Hospital in 
Jaltimore. His age was 65 
Commissioned as a major in the Signal 
Corps in 1917, he served also as Director of 
Pictures, Committee on Public Information. 
In 1918 and 1919 he was on the Atmy Gen- 
eral Staff in Washington. Later he compiled 
a pictorial record and history of the war. 
Between the years 1922 and 1928 Kendall 
Banning was the editor of Popular Radio, 
one of the best-known radio magazines of 
the ’20’s, leaving the editorial post on Cos- 
mopolitan to take the position, 
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Courtesy 


Above—Inner 


marker instrument landing antenna. 


Indianapolis landing system control desk. 


American Airlines 


cA PRIME 


of AVIATION RADI 


VIATION r adio is achieving greater 
prominence in both domestic and 
international flights. Much has been 

ritten and said about the success 
of our world-wide wartime airlines, but 
seldom is full credit given to the part radio 
has played in this achievement. Aviation 


Fig. | — Symmetrical 
field intensity distri- 
bution in four-course 


aviation radio range. 


radio has become one of the primary con 
siderations in all types of flying, military, 
commercial, and private. 

Necessity for expanded facilities raised 
the question of frequencies. There are not 
enough available spots for all the services 
desirable in the interests of safety and con- 
venience in the air. Even before the war the 
far sighted CAA made plans for such an 
eventuality by exploring the use of the very 
high frequencies (VHF) for aviation radio. 
Experiments have continued to a_ point 








Airliner high-frequency transmitter-receiver, 
marker-beacon receiver and direction finder. 
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By RAYMOND LEWIS 


he re as 
wholesale 
VHE 


already 


soon as practicable aiter the war a 
program of changing over to the 
will be initiated. Some airports are 

equipped with VHF instrument 
landing systems and the armed services 
have made wide use of these 
or control towers. 

While the average radioman need 
understand all the complexities of 
specialized field of radio, because of its in- 
creasing importance in our daily lives, at 
least an introduction to the primary aviation 
radio instruments is desirable. The basic 
units for a prope rly equipped aircraft are 
the transmitter and receiver. They are dif- 
ferent from most ground units only in 
ruggedness of construction, since they must 
pass rigid specifications set up by the CAA. 


frequencies 


not 
this 


/ 


Fig. 2—Field intensity 


distribution for pro- 
ducing non-reciprocal 
course alignment. 


QR 
G 


The, 


These units operate from a 
mary power-.sources ranging from dry cells 
to 110 volts AC. There is little standardiza- 
tion outside of physical dimensions. Aero- 
nautical Radio, Inc., a non-profit radio com- 
pany formed by the major airlines, was set 
up to eliminate a great deal of work which 
Was at cross purposes in this field. Not all 
airlines use the standards set up by this 
organization, however. 

The weight factor is the major design 
consideration in all airborne apparatus, since 
any excess weight subtracts from the effec- 
tive payload of the carrier. Therefore air- 
craft transmitters and receivers are de 
signed for a minimum of weight. Trans- 
mitters are crystal switching and _ band- 
switching, except for some military services 
where this would be impractical. Receivers 
vary from simple single dial tuning with 
only a volume control - one unit incor- 
porating a special range ma manual and 
automatic direction finders, A and H hom- 
ing switches, and complete communications 
coveré down to 25,000 Ke. 

It is in the change-over to the very high 
irequencies (VHF) that the radioman is 
first likely to meet equipment foreign to 
him, Receivers and transmitters are held to 
the same general requirements as medium 


variety of pri- 
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or lo W 
formance 
ferent. 

The majority of existing radio r: 
oo ate in the frequency range 200 t 

They are received by the commu: 

as receiver or a special- range band 
ceiver. The low-frequency simulta 
radio range field intensity peers 
familiar to most radiomen in some variat 
of the form shown in Fig. 1 and Fis 
The standard five tower Adcock range « 
sists of two pairs of crossed Adcock 
tennae together with a central vert 
tower for the transmission of carrier energ 
and speech. By transmitting the two figur 
of eight patterns alternately and keying on 
with the Morse character A (. — ) and tl 
other with the character N (— .) ins uch 
a manner that these signals interlock, i 
po ssible to make a direct aural compar 
of the received intensities of the two sig 
When flying the range the pilot follows t 
course defined by the steady dash or 
course” line passing through one of t! 
intersections of the field patterns. F1 
to the left or right will permit either t 
A or N to predominate and indicat 
which direction the deviation from th 
course is. At frequent intervals the st: 
identification is transmitted as well 
weather conditions. The central tows 
used for this purpose and provides a si 
of uniform intensity in all quadrants « 
range 

W ideous going into the theory of the 
frequency range it is enough to say tl 
number of difficulties are encountered 


frequency aircraft units, but 
and application looks vast]; 


FAN TYPE TRAFFIC 
CONTROL MARKER 


Fig. 3—Vertical fan 
and Z markers oper- 
ate colored lamps on 
the pilot's control = 


-—2Z MARKER 
board. 


(LOCATED AT L 
RANGE STATION) 


this type range which can be eliminat: 
greatly reduced by the use of VHF. (¢ 
instability, interference between widely 
arated stations, and multiple courses—es 
cially in mountainous countries—ar« 
principal faults found on the low frequ 
range band. 

The very-high-frequency system of radio 
ranges operating from 119 to 126 mega- 
cycles has made possible many improve- 

(Continued on page 313) 
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LANDS PLANES 


By S. R. WINTERS 


(MILAR to the function ofa “Seeing 

Eye” dog in leading a blind person 

through perilous city traffic, a novel 

radio blind landing system for airplanes 
contacts the pilot 75 miles from the airport 
and, at an 8,000-foot altitude, slices a radio 
path through overcast to within a few feet 
of the end of the runway. 

This new method of landing planes blind- 
ly in the weather hazard of low-hanging 
clouds is not to be confused with the radio 
beam or radio range system of guiding 
aircraft by the equality or inequality of the 
signal intensity of certain dots and dashes 
as they are spurted out by a radio trans- 
mitter. “On the beam,” a phrase that has 
caught the popular fancy, means that an air- 
plane figuratively rides a slender radio beam 
with unerring accuracy from one point to 
another. But a plane, like everything else 
that goes up, must come down—this radio 
blind landing system brings a flying machine 
down safely to rest on its runway. 

Developed jointly by the National Bureau 
of Standards and the Army Aircraft Radio 
Laboratory at Wright Field, Lieutenant- 
Colonel F. L. Moseley describes it as the 
“new instrument approach system.” The 
localizer radio transmitter, similar to the 
transmitter_used in defining a radio path or 
track for guiding aircraft along the airways, 
differs in two particulars from the radio- 
range system. It indicates the line of flight 
for landing to the pilot visually (rather than 
by ear through a radio headset) on the 
airplane instrument board. Furthermore, the 
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ter for horizon- 
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Positions of vertical | 
cross-bar indicator re- ‘ 
fer to position of | 
plane nearest meter. | 
transmitter functions in the band of ex- 
tremely high radio frequencies—beyond the 
realm of static disturbances common to the 
broadcast band and even higher frequencies. 

The trial-and-error method of determining 
the worthiness of this system preceded its 
adoption and standardization. Its public 
demonstration was as recent as two years 
ago, at the Pittsburgh airport—following a 
slow evolution of the \ various instruments 
and technique comprising the system. Now, 
after 4,000 hours of satisfactory function- 
ing its “coming out party” has been a pro- 
nounced success (at the Bryan, Texas, air- 
port). The U. S. Army Air Forces labels 
this instrument landing of airplanes “strictly 
a radio show.’ 


THREE ELEMENTS IN SYSTEM 
Somebody has described a radio receiver 
a well-integrated. apparatus of many 
small parts working together harmoniously. 
Similarly, this aircraft instrument landing 
system consists of several important com- 
ponents; when working as a unit designed 
to penetrate low-hanging clouds by inform- 
ing the pilot when he is lined up with a 
cloud-screened runway, the distance from 
the airport, and the precisely measured rate 
of glide that will bring the plane within a 
few feet of the runway. 


as 





Above—Localizer transmitting unit is sta- 
tioned 1000 feet from upwind end of runway 
and operates vertical cross-pointer needle. 


Basically, the system is threefold—a 
localizer radio transmitter for bringing the 
airplane in line with the runway; a glide- 
path (a track) radio transmitter for direct- 
ing the aircraft at the right rate of descent; 
and markers or check points over which 
the pilot obtains a radio fix, taking into 
account the distance of the plane from the 
end of the runway. 
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The localizer transmitter, with its tower- 
ing steel mast, when mounted on a truck, 
resembles equipment for steeple-chase climb- 
ing more than a portable radio transmitter. 
It is placed 1,000 feet from the upwind end 
of the airplane runway, and the truck with 
the radio equipment can be moved readily, 
subject to the vagaries of wind and weather. 
This localizer transmitter spurts out the 
two tone-modulated radio patterns, which 
intersect as a line in space, thus affording 
the pilot a center- ay to the middle of 
the runway—with the airplane in flight as 
far distant as 75 miles, at an altitude 
8,000 feet. 

On the instrument board of the airplane 
is a cross-pointer meter, which tells the 
position of the flying machine with respect 
to the localizer line—whether to the feft or 
to the right. One side of the instrument is 
yellow, the other blue. All the while re- 
gardless of heading, the localizer trans- 
mitter indicates the color of the sector in 
which the aircraft is navigating. The needle 
f the localizer, however, points unerringly 
toward the course line when the plane is 
approaching the runway from the true 
direction, 

Inasmuch as the loc alizer transmitter is 
a special kind of rad io beam or range, it 
must be flown by “bracketing,” according 
to Lieutenant-Colonel Moseley of the Army 
Aircraft Radio Laboratory. With assist- 
ance of the directional gyroscope, heading 
corrections for deviations of only a few 
degrees are necessary because of the well 
defined sharpness of the localizer course. The 
indicator needle is as sensitive as the weigh- 
ing scale at the National Bureau of Stand- 
ards which weighs a pen-and-ink signature 
This ind means needle is sensitive to a 
fluctuation of 3 degrees from the course line 
—so much so that the needle will then make 
a complete swing to its greatest scale range 
This extreme sensitivity is necessary to 
insure correct alignment the airplane 
with the center of the ru nway. 

The markers or checker ~ ‘nters, pr 
viously referred to as one of the component 
parts of this radio system, consist of the 
following units: three caiers, 75-mega- 
cycle radio transmitters, placed along th 
localizer course; one 4 4 miles from th 
airport (flas tad two dasl per second), 
one at one mile from the airfield (flashing 
six dashes per second); and the boundary 
marker 200 feet from the end of the runway 
(throwing out a constant light). 
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A VERTICAL RADIO BEAM 

The glide-path (or corridor) radio trans- 
mitter, positioned about 750 feet upwind 
from the runway’s approach end and 400 
feet to one side, spurts out an exact radio 
beam descending at a low angle to the run- 
way. As observed by the pilot, these glide- 
corridor signals start from the landing point 
on the runway at an angle of 2% degrees, 
and stretch to a distance of 15 more 

(Continued on page 315) 
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Mirrophonic reproducer. Lamp and lens-hood may clearly be seen. 








Photos Courtesy Electrical Research Products I) 
Recorder interior. Left-hand portion contains lamp and light valve. 


The photo-cell goes behind film in cylinder at oblique end of lens-hood. At the right may be seen the mechanical film-propeliing apparatus. 


NOISELESS RECORDING 


ACKGROUND-free recording of film 

sound, with highest fidelity and widest 

dynamic range, is possible if one has 

knowledge of both electronics and 
photography. 

Three principles in sequence, Fig 
Sound, (a) converted to EMF 
light source: (b) to expose film 
series of recorded vibrations of exposure. 
Film is then processed (Step Two). In 
playback, (Step Three), (a) constant light 
source monitors variations of exposure on 
film (1b) passing them so they strike photo- 
cell (c) which produces EMF (d) which 
is amplified and then reproduced. Trans- 
formations must be linear to avoid distor- 
tion. 

Film comes in two sizes, “standard” 35mm, 
(width), and “amateur,” 16mm. Large 
theatre projection uses 35mm., while small 
theatre and homes use 16 mm. The 35mm. 
has advantages as follows ; for high fre- 
quencies the light variations will be very 
closely spaced along the film if the latter 
moves slowly. Since the larger film has a 
linear speed of 1% ft./sec. (2% times as fast 
as the 16mm. film) it will obviously have a 
better response. Also, because of the greater 
width, more light may pass through the 
track and less amplification is required. Fi- 
nally, scratches and dust on the track intro- 
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controls 
(c) toa 
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duce correspondingly less noise on the 35mm. 

Fidelity in reproduction requires that the 
constant light be modulated by the film ex- 
actly in accordance with the original sound. 
For this, a very thin slit (as wide as the 
track) is placed in front of the film. The 
total amount of passed light must vary with 
the instantaneous sound pressure of the 
original acoustic energy. This equals the 
product of average transparency of film by 
the slit area. 

Two general methods may 
modulate the light. Firstly, Fig. 2, to de- 
crease it by 50% we may either maintain 
the transparency of the fm, decreasing by 
50% the slit area, or, as in Fig. 3, we may 
allow light to pass through the entire slit 
area and decrease by 50% the transparency. 


VARIABLE AREA SYSTEM 


This method uses a vibrating galvanom- 
eter suspended in a strong magnetic field, a 
tiny mirror reflecting the constant light 
source onto the film in accordance with the 
A.F. (See Fig. 4.) For original adjustment 
only half the aperture area is illuminated. 
Modulation alternately increases and de- 
creases the exposed area so that maximum 
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Fig. |—The three steps of reproducing movie sound. Fig. 2, 3—Variable-area and variable- 
density film. Fig. 4—One recording system using an oscillating-galvanometer-modulator. 
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corresponds to variz ation from zero to full. 
Theoretically, the smaller the height of the 
slit the better the fidelity. In practice the 
height is less than .001 inch, Film recorders 
use optical systems which focus down the 
mechanical slit to obtain this small opening. 
By resonating the entire galvanometer sys- 
tem to a very high audio frequency we get 
a constant response throughout the audio 
range. These recorders are very rugged, 
require little adjustment, and have good 
fidelity. 


VARIABLE DENSITY 

Recording of this type is done by two 
methods. Formerly the output current of 
an amplifier had a quartz glow lamp to 
provide variable light. The tube, responding 
almost instantaneously to EMF variations, 
exposed the moving film. Only the linear 
portion of the lamp characteristic may be 
used, Outmoded because of limited output 
and delicate construction, this method is 
still the ideal for amateur work. 

Outstanding fidelity and stability ar« 
tained by the light-valve recorder, Fig. 5. 
Two duraluminum ribbons are positioned 
in a magnetic field. A.I*. currents passing 


‘(Continued on page 32Q) 
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CAPACITY BRIDGES 


How resistance- and capacity-measuring circuits work, and how to 
construct three practical checkers, are described in this article 


T ONE time or another the experi- 

menter, amateur or serviceman 1s 

faced with the problem of measur- 

ing an unknown capacitor or re- 
sistor or perhaps the measurement of one 
that may have altered in value. 

To enable measurements to be taken with 
some degree of accuracy, most apparatus for 
this purpose is constructed around the ys 
ciple of the Wheatstone Bridge, and all © 
the bridges described in this article employ 
those principles. 

The Wheatstone —— in its simplest 
form is shown in Fig. It consists of a 
symmetrical network of six arms, one con- 
taining a source of current such as a bat- 
tery or oscillator, another a detector, which 
may be a pair of phones or t galvanomi ter. 
When the impedances of Ri. R2, R3, R4 are 
in proportion, no current flows through the 
detector arm because points A and C are at 
the same potential. This condition is realized 
when R1 R3, which is the same as R1 


R2 R4 
R4 = R2 X R3. From the above it will 
be seen that iif three of these resistances 
are known, the remaining one can be calcu- 
lated. 

In Fig 1 the resistor R4 is th 
but if we make R3 variable 
then by altering this resistor 
may be reached where the 
show no reading, as points A 
at the same potential. This is known as the 
null-point method. It can be readily seen 
that by employing R3 as a standard against 
which to check the unknown (R4), a large 
range of values may be measured. Let us 
suppose that R4, the unknown, is higher 
than the maximum value of the standard 
k3. If R2 is made 10 times R1, then R4 at 
balance is 10 times R3. This point illustrates 
a very useful quality of the bridge method, 

hat of extending the range of comparison 
beyond that of the standard. 


A ep eeig BRIDGE UNIT 


Fig. 3 shows a simple practical type of 
Wheatstone Bridge, which may be employed 
for the measurement of resistance from 10 
to 100,000 ohms, and of capacities down to 
100 mmf., with a reasonable degree of ac- 
curacy. The bridge is energized by a Neon 
ae connected as a relaxation oscillator. 

he A.F. transformer is an ordinary broad- 
Hiond -receiver type with a ratio of 3/1 or 
5/1. The condenser C1, value .005 mfd. is 
connected across the neon lamp and deter- 
mines the os of oscillation. This 
value may be altered to produce a suitable 


unknown, 
as in Fig. 2, 
(R3), a point 
detector will 
and C will be 


Cheiae Brit. I.R.E. 





Fig. |—The basic Wheatstone Bridge circuit. 
Fig. 2—A practical adaption, with one vari- 
able arm. Fig. 3—A D.C.-operated capacity 
checker, Fig. 4—A tube oscillator circuit. 
Fig. 5—Ray-tube resistance-capacity meter. 
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note in the phones by substituting various 
values of Cl. high resistance R1, of 0.5 

meg., is connected in series with the trans- 
iurmer and neon to limit the current passed. 
The D.C. voltage supply is determined by 
the neon lamp employed. One operating 
around 100 volts is suitable. 

R2 and C2 are the standards of resistance 
and capacity respectively. They should have 
tolerances, preferably 1% or 2%. 
Variable resistor R3 is of the wire-wound 
potentiometer type with a value of 10,000 
ol “linear taper.” 


HOW TO OPERATE THE BRIDGE 


(1) Connect to D.C, supply. 

(2) Connect a pair of heady phones to the 
termin als pro\ ided. 

(3) Connect the resistor or 
be tested across terminals 

(4) Set the 
ard. 


(5) 


C ‘lose 


ims, 


condenser to 
and R. 
switch to the C or R stand- 


Rotate the potentiometer knob until 


* 
the audio note provided by the rejaxation 


oscillator is no longer heard in the phones 
or is at a minimum. The scale of the po- 
tentiometer is calibrated, this being done by 
placing known values of resistors and con- 
densers across the C and R terminals, A 
reversing switch may be incorporated to re- 
verse the bridge action, then calibration on 
the resistance range will hold good for ca- 
pacity also. As the current drain is very 
small it is suitable to use “B” batteries as 

D.C. source. 

A small self-contained portable bridge is 
shown in Fig. 4. This unit may be built 
into a box measuring 7 by 5 by 4% inches. 
The range of measurement is from 100 
ohms to 10 megohms and from 10 mmf. to 
10 microfarads. The tube oscillates at a low 
frequency to energize the bridge, and a pair 
of telephones are employed as a balance 
indicator.“B” voltage of only 6 to 9 is re- 


quired. This can be supplied from a “C” bias 
battery. The tube can be almost any battery 
type triode. The method of operation is 
similar to the previous one, This potentiom- 
eter is also of the linear wire wound type, 
so that its resistance is proportional to 
length of element. It should be calibrated 
against known values of resistance and ca- 
pacity. The resistors R1, R2, and capacitors 
Cl, C2, C3, should again be of close tol- 
crance as they are the standards. This unit 
may also be used as an A.F, oscillator for 
providing signals when testing the A.I. 
stages of receivers and amplifiers. 

The third bridge—shown in Fig, 5— 
utilizes the 6E5 magic eye tube as the bal- 
auce indicator, away with head- 
phones and enabling greater accuracy to be 
obtained, as well as a greater range of 
measurement. This bridge will measure re- 
sistances from 10 ohms to 10 megohms a1 d 
capacities from 10 mmf. to 10 mfd. It incor- 
porates a leakage test using a Neon lamp 
and also has provision for measurement ot 
power factor. When constructed with close 
tolerances it is a most versatile instrument, 
and should help Gill the need of servicemen 
for a reliable and portable instrument. 


EASILY BUILT AND CALIBRATED 
The instrument is A.C. operated and 
completely self-contained. There is nothing 
difficult in its construction and it is quite 
easily calibrated against known values. If 
possible a resistance box should be used 
for the calibration. This will ensure a 
greater degree of accuracy. When an un- 
known resistance or capacity is connected 
across the C and R terminals and the 
range set to tle appropriate position, the 
potentiometer is turned until maximum 
shadow is indicated on the 6E5, The value 
of the unknown element is then read on 
the calibration When testing 
densers, if balance is difficult to obtain, 
probably the condenser has a large loss. 
(Continued on page 304) 


so doing 


scale. con- 











oc 
SUPPLY 










































































0.P.0.T 
SWITCH 






































PHONES C&R 
} FIG.4 























1945 





Super Photo- Timer 


Revolutionizes X-Ray Photofluorographic Technique 


N all-electronic photo-timing device 
enables X-ray technicians to make 
photofluorographs automatically 
with the absolute assurance that 
each exposure will be perfect. This de- 
velopment permits substitution of cheap 
photofluorographs (photographs of the light 
image formed by X-rays on a fluorescent 
screen) for the large and expensive X-ray 
photographs on 14- by 17-inch film. A new 
field in public health service may thereby be 
opened up (Radio-Craft, December, 1944). 

The principle was first utilized by Dr. 
Russel E. Morgan under the direction of 
Dr. Paul C. Hodges, Director of Radiology 
(X-ray technique) at the University of Chi- 
cago, and is currently being commercialized 
by Westinghouse. Fig. 1 shows the rough 
details of its action. It is a standard X-ray 
fluoroscopic apparatus, with the addition of 
electronic equipment in the lower part of 
the photofluorographic hood. 

X-rays from the tube pass through the 
object to be examined and are turned into 
light upon striking the screen. Thus an 
image varying in density according to the 
opacity of the object to X-rays is formed. 
This image is photographed in the ordinary 
way by the camera. Meanwhile the lens 
focusses part of the light on the screen onto 
a phototube. As light reaches the tube, its 
infinitely high resistance drops, permitting 
more or less current to flow from the bat- 
tery, according to the amount of light reach- 
ing it. It will be seen that the tube is in the 
grid circuit of a thyratron used as a trigger 
tube. As current flows through the photo- 
tube, the condenser is charged and the grid 
voltage rises. At a certain voltage, the tube 
fires and the relay is opened, stopping the 
exposure. The size of the condenser controls 
the time so to charge to the firing 
point for given quantity of light. 


AN AUTOMATIC METHOD 


Exposure timing, which formerly was an 
involved process for each exposure, becomes 
fully automatic once a preliminary adjust- 


ment is made by means of a control on the 
timer. This permits making denser or thin- 
ner negatives according to the technician’s 
preference or the conditions under which 
work is done. 


3y the old individual-exposure method the 
time of exposure or voltage applied to the 
X-ray tube were varied. Unexpected voltage 
variations during the exposure of a negative 
might affect results, which were in the long 
run dependent on the technician’s judgment. 
With the electronic control; the current 
through the X-ray tube is set at some par- 
ticular value, but variations of current (or 
voltage) are of no consequence, and the 
exposure time is allowed to vary over a 
range from 1/20 to 1/5 of a second. Only a 
very rough kilovoltage adjustment is made, 
based on an estimate of subject size, and the 
thickness of the subject need not be meas- 
ured. Using the timer, therefore, the pro- 
cedure involves merely the positioning of the 
subject, a rough kilovoltage adjustment in 
accordance with a quick visual classification, 
and the touching of an exposure switch. The 
increased operating efficiency is evident in 
this comparison. Moreover, since the photo- 


X-RAY 
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Fig. | —Graphic ex- 
planation of the elec- 
tronic photo - timer's 
operation. "Object'' 
is the body of a sub- 
ject being examined. 
Fig. 2, below — Dia- 
gram of the entire 
unit. 
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Mr. C. T. Zavales, Westinghouse X-ray engi- 
neer, mounts the phototube camera under 
hood of a standard photofluorographic unit. 


tube is affected only by the light intensity 
from the scanned section of the screen, un i- 
formly good exposures are insured regard- 
less of the thickness ¥ the object or of 
irregularities within it. A skilled technician 
cannot compensate for invisible, unknown 
internal irregularities, but the photoelectric 
timer can, since it is only affected by the 
light intensity on the fluorescent screen. 


DETAILS OF THE CAMERA 
The essential parts of the phototube 
camera are the focusing lens, the photo- 
electric multiplier tube, a condenser, a re- 
PHOTOFLUOROGRAPHIC 
HOOD 
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sistance, and a gas triode trigger tube. (Fig. 
2, left side) The phototube assembly is 
mounted beneath the photofluorographic 
hood, and the lens scans a representative, 
rectangular area of the fluorescent 
In chest photofluorography this area, 
inches in the horisontal direction and 
inches in the vertical, coincides with the 
portions of the upper lobes of the right 
and left lungs because they are representa- 
tive areas of the subject's chest. : 
The multiplier tube has nine stages ol 
amplification, providing a 400,000 to 
2,000,000 gain. From 800 to 1000 volts be- 
tween cathode and ground are furnished by 
the power supply unit. There is 150 to 200 
volts from anode to ground. These ranges 
are provided to compens: ite for variations m 
tube sensitivities. Power is supplied to the 
timer hy two transformers. One transformer 
furnishes regulated voltage to the phot 
electric tube ; the other serves the remain 
circuit tubes. The main X-ray control swi 
turns on the timer power as well as 
X-ray tube filament supply. , 
The density of the exposed film can be 
adjusted in accordance with the preference 
of the radiologist. A density control mounted 
(Continued on page 326) 
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Left—Photograph of a sound, produced by a gun explosion off right. Reflected wave 





is seen. Right—Photograph of the schlieren apparatus. 


PHOTOGRAPHING THE AIR 


HOTOGRAPHIC technique so sensi- 
tive that it can take a picture of a flow 
of air—such as the wind around a 
eorner—is now an accomplished fact. So 
sensitive is the new apparatus that it could 
take a picture of a ghost—should one get 
in front of the camera—say its inventors. 
This amazing process, recorded by means 
of a flashlight with an exposure of less than 
one-millionth of a second, photographs 
things which are invisible, such as the finest 
details of air disturbance, even to the ex- 
tent of making an image of a heat wave 
rising from the palm of one’s hand. 
According to the inventors of the meth- 
od, Norman F. Barnes and S. Lawrence 
Bellinger, engineers of the General Electric 
Company’s laboratories at Schenectady, 
there are two general methods of making 
air flow visible. The first involves intro- 
duction of material particles, such as those 
of: smoke or dust, into the air flow being 
— Light is directed upon the flow, 
and reflection thus makes it visible. 


The second method is based upon the 
change produced in optical properties of air 
when its temperature or pressure is 
changed. We are all familiar with the fact 
that such materials as glass and water can 
refract or bend light which passes through 
them. For example, if one sticks a pencil 
in water, holding it half-way in and at an 
angle, the pencil will appear to be bent 
at the water surface because of the bending 
of the light by the water. If different parts 
of an air mass have different optical densi- 
ties, they bend light passing through them. 

Since a change in its pressure or in the 
temperature of air produces a change in 
the light-bending power, it is possible to 
make that change visible by building an 
optical system which is very sensitive to 
such bending or refraction of light rays. 

Based upon this requirement two types of 
equipment have been designed and built— 
the schlieren apparatus and the shadow graph 
apparatus. The schlieren apparatus—in 
which we are interested—consists essen- 
tially of a light source, two concave mirrors, 
a knife edge or razor blade, and_a projec- 
tion lens and viewing screen. The light 
source used is a General Electric Mazda 
Type BH-6 lamp. This lamp is a high- 
Pressure mercury lamp operating at 1,000 
watts and is smaller than an ordinary 
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cigarette in size. (See Radio-Craft, No- 
vember, 1943.) 

The two concave mirrors used are similar 
to astronomical telescope type mirrors of 
finest quality. They have a focal length of 
8 feet and a diameter of 1 foot. 

The knife-edge assembly consists, 
ally, of a thin, opaque object 
sharp, smooth edge, a razor 
instance. 

The projection lens is an ordinary high 
quality lens used to focus the air flow pat- 
tern upon the viewing screen. This lens 
and the viewing screen can be replaced by 
an ordinary camera if it is d lesired to photo- 
graphically record the air flow picture. 

In operation the mercury lamp forms a 
light source which is so small that it may 
be considered as being effectively a point 
source of light. The light from this lamp 
expands out in the for:a of a cone of light 
and falls upon one of the large concave 
mirrors. If the lamp is placed at the cor- 
rect distance from the mirror, that is, at 
its focal pwint, the light reflected by the 
curved mirror will be changed from an 
expanding cone of light to a parallel or 
cylindrical beam of light. This parallel beam 
of light is then allowed to fall upon the 
second concave mirror. This mirror in turn 
then changes the parallel beam of light into 
a converging or contracting beam of light 
so that the light is squeezed, so to speak, 
down to a tiny spot of light in a manner just 
the reverse of the way it started out. 

The knife-edge is then placed in the 
system at the point where the converging 
cone of light reaches its smallest diameter. 
This edge is then adjusted in height so that 
it just cuts off all the light in the converg- 
ing cone and does not allow any of the light 
to pass by over the top of the knife-edge. 
Hence, no light passes on to the projection 
lens and therefore no light can be focused 
upon the viewing screen. 

The region of parallel light between the 
two concave mirrors is the region in which 
the air flow phenomena will be studied. The 
way the system is now set up, every ray 
of light passing along this parallel beam 
will be caught by the knife-edge. 

If, now,,some heated air or air under 
high pressure is introduced into this region, 
this air will bend the light rays passing 
through it. Bending is produced because 
this air has different optical properties from 
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basic- 
having a 
blade, for 


the surrounding air, 
The rays which are 
part ot the 


as we have seen before. 
thus bent are no longer 
parallel beam of light and 
hence will not be converged by the 
— to the same point as before. In this 
ase, then, some of the rays will be bent 
souned so that they will “hop over” the 
knife -edge. The projection lens can then 
focus them upon the screen, and a picture 
of the hot or high pressure air will be seen. 
Consequently, for every point in the air 
being investigated which produces a similar 
bending of the rays, there will be a 
responding point on the viewing 
which is illuminated with light. The com 
posite of all these illuminated points will 
produce the picture we see. The aeccom- 
panying photograph gives an idea of some 
of the startling effects which may be pro- 
duced, In this schlieren picture a boom was 
produced by a gun muzzle, off the picture 
the right, the sound wave being directed 
against a metal plate, at left. As it bounced 
off the metal plate, the path the sound wavs 
traveled was clearly recorded. At right is 
a mass of hot air that was expelled from the 
gun muzzle after the blast occurred, while, 
behind the metal plate at left, is shown 
part of the wave that slipped around the 
target and left a curving imprint of its own. 
In thus making visible the invisible this 
amazing camera process promises to make a 
major contribution to research where the 
flow of gas is being studied. 
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Path of light-beam from lamp to camera in 
the apparatus in photograph above (right). 
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ULTRA RADIO 


This one-tuber features phosphorescent 
panel marks and other post-war details 


By BOB WHITE 


HE short wave enthusiast who wants 

dependable reception on bands between 

10 and 120 meters will find this receiver 

ideal. The 117P7-GT tube, which com- 
bines a half-wave rectifier and beam power 
amplifier, is employed as a_ seli-powered 
superregenerative detector. The  super- 
regeneration makes possible around-th« 
world reception with only a 15-inch antenna. 
Although the entire receiver with the case 
measures only 5 x 5% x 3% inches, many 
features are included in the design—such 
as plug-in coils, tapped coil range-extender, 
band spread, stand-by “B” switch, and 
luminous dials. 


CONSTRUCTION DETAILS 

In the original model the panel was con- 
structed from a masonite board measuring 
5 inches across, 4% inches tall, and % of 
an inch thick. No shielding for hand capacity 




















Fig. |—The Ultra 1-tube all-wave receiver. 


is necessary, for the receiver is very stable. 
After the holes are marked and drilled, the 
front side may be given one or two coats 
of colored brushing-lacquer. After this is 
dry, the main parts may be mounted and 
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fastened to the 
which measures 
44 inches wide, 3% inches 
long, and 1 inch tall. 

Aiter the parts that are 
fastened directly to the 
chassis or panel are firmly 
in place, the filter condenser 
(C1-C2) may be mounted. 
If not small enough to fit 
under the chassis, it may be 
fastened to the side of the 
potentiometer. (See the pic- 
ture.) The 1000 ohm wire- 
wound resistor is mounted 
on a tie point terminal to 
prevent short circuiting to 
the chassis. 

The wiring is very simple, 
but care should be exer- 
cised in not omitting any 
connections. The pilot lamp is optional. 
If it is used, it should be suited for 120 volt 
operation, and should be connected across 
the 117P7-GT tube’s terminals 2 and 7. The 
plug-in coil data shown in Fig. 2 is only 
approximate, and minor adjustments will 
be necessary. It is better to have too mz any 
turns of wire to begin with, than not enough. 
All the plug-in coils are wound on 4-prong 
tube bases. 


the panel 
chassis, 


The broad tuning of the superregenera- 
tive receiver is helptul in picking up distant 
stations, but it tends to make the tuning 
range for one coil very short on the lower 
frequencies. It was noted that the opposite 
was true of the oscillating range. The lower 
frequencies will allow the detector to oscil- 
late over a longer range without a 
of the plate coil, Then, it was reasoned, i 
in some way grid turns could be added or 
subtracted at will, the range would be ex- 
tended over a much longer band. 

\s a result a tapped coil was placed in 
series with the plug-in coil’s grid circuit. 
(See Fig. 1.) This coil was wound with No. 
24 S.C.C. wire on a 76-inch form 1! \ inches 
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Left, rear view; right, under- 
chassis view of the Ultra re- 
ceiver. The plug-in coils may 
be of the home-made type 
shown or be standard S-W 
coils from an old radio. 
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The Ultra works with a 
15-inch bent antenna 
for local stations. 


long. It is tapped at the 2nd, 3rd, 12th, 17 
and 23rd (last) turn. When selector switc! 
S3 is connected to contact 0, coil CL1 is «: 
tirely shorted and reception at the high f{ 
quencies is possible with plug-in coils A 
3, and C. But starting with plug-in coil | 
the range can be extended by switching in 
a few turns of wire to increase the 
ductance. 

After the receiver has been wired 
tested the case can be constructed. It con- 
sists of two sides and a top and bottom mad 
of sturdy cardboard. Masonite or plasti 
might also be used. The sides measure 41 
inches tall and 334 inches wide. The top 

and bottom measure 51% inches: long and 3 
inches wide. 

The picture shows the places that ar 
illuminated in the dark by a phosphorescent 
chemical. This chemical is known as calcium 
sulphide and is purchased in the form ot 
paper coated on one side with this substance: 
The needed markers and letters are traced 
lightly on the coated side with care so as 
not to rub off any of the chemical nor waste 
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New FM Receiving System 


Locked-In Frequency-Dividing Circuit Reduces Interference 


REQUENCY modulation is the most 

important advance in entertainment ra- 

dio since the advent of broadcasting. 

Still confined to a relatively small num- 
ber of transmitters and receivers, FM 
technique is far from being a fixed art, 
and it should not be surprising if apparatus 
and methods now deemed essential should 
be paralleled or superseded in coming years. 
Means may be found for accomplishing 
or improving the present functions of 
FM apparatus in entirely new ways, and 
with entirely different equipment. 

A step in this direction has recently been 
made by G. L. Beers of the Radio Corpo- 
ration of America, in the development of a 
frequency-dividing locked-in — oscillator 
frequency-modulation receiver. His circuit 
uses the well-known tendency of an oscil- 
lator to “pull” into synchronism with a 
signal near its frequency to overcome cer- 
tain difficulties in obtaining satisfactory ad- 
jacent-channel selectivity without compli- 
cating the apparatus used. Indeed, the new 
system renders unnecessary’ the limiter 
stage of the older method of reception, 
while maintaining and even increasing the 
ability of the receiver to reject amplitude- 
modulation variations in the received sig- 
nal, 


AN ORIGINAL APPROACH 

A block diagram of the system is shown 
in Fig. 1. It differs from earlier circuits 
in that it contains, after the I.F. stages, 
a local oscillator which is frequ ‘ney-mod- 
ulated by the received signal. This signal 
is passed by the frequency-mo ulated oscil- 
lator to a discriminator. The oscillator op- 
erates, not at the frequency of the incoming 
signal, but on one- -fifth that frequency, and 
the discriminator is designed for this re- 
duced range of frequencies. 

The local oscillator is designed to 
in” with the incoming signal and follow 
exclusively its frequency deviations. A pro- 
gram on the desired channel may therefore 
be heard in the presence of _— signal 
voltages on adjacent channels. A substantial 
improvement in selectivity is thus obtained 
by electronic means. 


“lock 


The local oscillator’s output is constant, 
applying the same voltage to the discrimi- 
nator whether the signal be strong or 
weak, or even when no signal is being 
received. Thus the limiter stage becomes 
unnecessary and is omitted. 
_A considerable amount of 
vided by the locked-in oscillator stage. 
This amounts, under weak-signal condi- 
tions, to approximately 20. Since this gain 
is at a lower frequency than that of the 
LF. amplifier, it is obtained without ob- 
jectionable feedback, and the receiver sta- 
bility is improved. 


THE OSCILLATOR CIRCUIT 

Heart of the circuit is the locked-in 
oscillator shown in Fig. 2. The tube used 
is an A-5581, an experimental type similar 
to the 6SA7 but with a higher mutual con- 
ductane e. The 860-Kce. oscillator tuned cir- 
cuit is connected to the plate of the tube 
and a feed-back coil (tuned to 1720 Kc.) 
is connected to the No. 3 grid to maintain 
oscillations. The signal, at 4300 Ke., is ap- 
plied to the No. 1 grid. 
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gain is pro- 


for 


When no signal is being received the tube 
functions as a normal oscillator. Circuit 
values are so chosen that strong harmonics 
are produced, which are applied to the 
No. 3 grid through the regenerative 
couplings 

When a signal at the intermediate fre- 
quency (4300 Ke.) is applied to the No 
1 grid, beat notes are set up between it 
and the fundamental and various harmonics 
of the oscillator. The fourth and sixth 
harmonics (3440 and 5160 Ke. respectively) 
beat with the 4300 Ke. frequency signal 
to produce a beat note of 860 Ke. As the 


Fig. 1—Block diagram 
of new receiver. Two 
units differ from the 
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An instant before the two currents again 
come into phase the situation is reversed 
The component due to the injected si; enal 
is now behind the local oscillator compo 
nent. This lagging component will act as a 
reduction of capacity in the tank 
thereby raising its frequency 


A REACTANCE TUBE 

The circuit of Fig 
the reactance tube of FM transmitter and 
AFC circuits, varying its frequency with 
the lagging and leading plate currents, and 
swinging the frequency of the circuit back 


circuit, 


. 2 therefore acts 1i: 
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older circuit. 

7 
plate circuit is tuned to that frequency, it 
is passed on to the discriminator. All beats 
produced by other harmonics are effectively) 
by-passed. 

The added 860-Ke. component of th 
plate current caused by oscillator harmonics 
beating with the incoming signal is in 
phase with the 860-Ke. current in the 
oscillating plate circuit. The circuit be- 
comes stable in this condition and the in- 
jected current will “lock in” the incoming 
4300-Ke. signal with the 860-Ke. current in 
a plate circuit. Since the injected current 
has the same phase and frequency as the 
normal current, it is merely equivalent to 
an increased output from the tube. 


THE “FOLLOWING” ACTION 

Should the incoming signal vary in fre- 
quency there will be in effect two currents 
of slightly different frequencies in the 
tank circuit. If, for example, the incoming 
signal increases slightly in frequency, the 
fourth harmonic of the local oscillator 
heats with it to produce a_ frequency 
greater than 860 Kc. The two currents 
drift in and out of phase with each other 
at a rate depending on the difference oi 
frequency between them. 

Their combined effect produces an im- 
portant reaction on the tuned circuit. An 
instant after the two currents are in phase 
—selecting that instant as an example— 
the current due to the incoming signal 
leads that of the local oscillator somewhat. 
The tank circuit current with a 
leading component, which affects it as if 
additional capacity had been inserted in 
the circuit. The circuit frequency is there- 
fore decreased. 


sees a 


Fig. 2, below—The special oscillator circuit. 
Fig. 3, right—The narrow-band discriminator. 
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and forth. If the frequency of the incoming 
signal is approximately five times that of 
the tuned circuit, a point will be reached 
when the frequency of the tuned circuit 
becomes exactly one-fifth that of the in 
coming signal. When that happens the 
oscillator will lock in with the signal 

The sixth harmonic has not so tar been 
mentioned, but it can be shown that the 
combined result of it and the fourth is a 
single injected current of variable ampli- 
tuce and phase. Usui ull the two harmonics 
are of unequal amplitude and the effect 
of the weaker is to produce relatively 
small variations in the stronger. 

By restricting the lock-in range of the 
oscillator to frequency variations in the de- 
sired signal channel a material improve- 
ment in selectivity can he obtained. The 
lock-in range must be wide enough, on 
the other hand, to follow frequency varia- 
tions of the received and in addition 
provide for receiver mistuning and _ fre- 
quency drift in transmitter and receiver. 
This lock-in range depends on a number 
of factors, including input voltage, I.F. 
band-pass, tube constants and discriminator 
impedance. It can be made to have op- 
timum values only by skilled design which 
takes all these three factors into account. 


THE FM DETECTOR 


The discriminator circuit used with this 
system is illustrated in Fig. 3. It is a nar- 
row-band type as compared to conventional 
discriminators, as the frequency deviations 
handled by it are only one-fifth those 
originally picked up by the receiver. Other 

(Continued on page 311) 
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Electronic Thickness Gage 


N the highly stressed parts of modern 
airplanes the complete inspection of sec- 
tion thickness after final machining is 
important. This inspection becomes a 
dificult problem on some finished parts 
where the inner surface of a wall is not 
accessible. In some cases, an instrument re- 
quiring only external contact to the part 
is necessary. 
can be used to meas- 
metal parts by the 
However, with thin sections 
the time intervals involved are extremely 
short. This is due to the high velocity of 
sound in metals, for example, about 250,000 
inches per second in steel. Therefore, in a 


A supersonic wave 
ure the thickness of 
echo method. 


Fig. |—The Sonigage measuring a metal part. 


piece of steel 14” thick, the echo will return 
in about one mic cresecend. Complicated elec- 
tronic circuits are also involved in these 
measurements, 

An instrument which would be suitable 
for routine production inspection should be 
simple to operate and inexpensive to build. 
These requirements have led to the develop- 
ment of a different supersonic instrument 
which we have called the w 


PRINCIPLE OF OPERATION 
The 


“Sonigage 


simplicity of the instrument is due 
to the fact that it does not measure the 
time intervals directly but rather the fre- 
quency at which the work is set into 
resonant vibration in the thickness direc 
tion. Since this resonant frequency in plates 
of a given metal is directly related to the 
thickness, the measurement of frequency 
determines the thickness. 

The Sonigage, therefore, consists only of 
a simple variable-frequency electronic oscil- 
lator and a quartz crystal for converting 
this electrical energy into mechanical vibra- 
tions. 


Operation of this instrument required 
only pressing the quartz crystal into con- 
tact with the material and tuning the oscil- 
lator dial to the resonant frequency of the 
work as shown in Figure 1. Due to internal 
damping of the metal, power is required 
to maintain this resonant thickness vibra- 
tion. This power is supplied by the oscil- 
lator. A power output meter serves to indi- 
cate the resonant frequency of the work in 
much the same way as the electron-ray tube 
on a radio serves to indicate tuning to 
resonance with a particular station fre- 
quency. 

This resonance point is very sharp and 
if the oscillator is detuned as little as 1% 
*Research Laboratories Division, General Motors 
Corporation, 
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the indicated power amplitude is greatly 
reduced. Such sharpness makes accurate 
thickness measurements readily feasible. 


THE CRYSTAL OSCILLATOR 


A small flat piece of X-cut quartz, crystal 
is used. Quartz cut in this manner ¢hz anges 
thickness when an_ electrical potential is 
applied to its faces. The action is reversible 
instantaneous, so if a high frequency 
alternating potential is applied to the quartz 
plate faces the crystal will change thickness 
rapidly at that frequency. This forced me- 
chanical vibration can be transmitted to any 
material by placing one face of the quartz 
plate in contact with it. Since the amplitude 
of this high frequency motion is ordinarily 
only a few billionths of an inch, 
coupling such as that provided by an oil 
film between, the crys stal and the work is 
required, Brushing the work with oil before 
testing is sufficient. A typical crystal and 
holder are 2 


and 
ana 


good 


shown in Fig. 2. 

The oscillator is a simple one-tube varia- 
ble-frequency type as shown in Figure 3. 
Its power output is indicated by a D.C. 
milliammeter in the plate circuit. By using 
an efficient coil and insulation the 
oscillator power losses are kept low. Nor- 
mal plate current is therefore small. Varia- 
tions in this no-load plate current encoun- 
tered in the oscillator frequency range are 
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2—Two views of the crystal and halder. 
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Fig. 





compensated by adjusting the special load- 
ing plate on the tuning condenser. This 
small constant plate current is then bal- 
anced to zero on the meter by the bridge 
circuit in which the meter is connected. 
With this arrangement the meter will read 
only the additional external power output 
of the oscillator which is drawn by the 
crystal when the work is in resonance with 
the oscillator frequency. 


RANGES AND CALIBRATION 

A single crystal is sensitive over about 
a two-to-one range of thicknesses, so oscil- 
lators are built to cover a single two-to-one 
frequency range. Additional ranges would 
require changing coils, crystals, and dial 
scales. Because of the low cost and extra 
inspection capacity of separate units no such 
multi-range models have been built. 

The oscillator tuning condenser dial can 
be calibrated in frequency but for anv one 
metal it can be calibrated to read thickness 
directly. This is because the product of the 
resonant frequency and the thickness will 
equal one-half the velocity of sound. For 
any one metal this velocity is a constant 
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and, therefore, the frequency and thickn: 
are inversely proportional. 

For steel the relation is f X t = 125,0 
where f is the frequency in kilocycles 
second, t is the thickness in ye ego 
an inch, and 125,000 is one-half the veloci 
of sound in steel in inches per sec 
Fortunately the velocity in steel is 
appreciably affected by ordinary alloy c 
tent, hardness, or heat treatment, so « 
calibration holds for all common steels. 

Other metals have different sound vel 
ties and would require different calibrati 
or the use of conversion factors. A few 
the common metals and alloys tested on t 
Sonigage are: Steel, aluntinum, brass, c 
per, silver and stainless steel. 


MARMONIC OPERATION 
It is also possible 


of the 
as the 


to observe harmo 
fundamental thickness vibration 
second, third, fourth, etc., with 

ins strument. The indicated resonant an 
tuc of such resonance points will 
cS oll smaller than the fundany 
indication and this should identify tl! 

as such. In the application to prope 
blade measurement the thickness of 
parts before fabrication is known and 
subsequent operations may decrease but not 
increase this thickness. In this case instru- 
ments were designed so the original thick- 
ness fell in the thick end of the range. The 
thickness can, therefore, be measured 1 
less it is about half the original Ribdieses Ss 
or less, in which case there is no indication 
and the part is rejected as undersize. 

In the more general case where the thick- 
ness of the work j is not known, the harmonic 
indications may appear on the dial at points 
which correspond to one-half, one-third, 
one-fourth, or other fractional parts of the 
actual thickness. For example, in such a 
case the indication might appear on th 
dial at .070” and the actual thickness of th 
sample might be .070” (in which case a 
large meter indication would be obtained) 
two times .070” or .140” (weaker indi 
tion), three times .070” or .210” ( 
weaker), etc. The thickness in this 
cannot be less than .070” or in between .07 
.140”, .210”, etc. When two or more 
such a series of thicknesses are 
the actual thickness still can be. determi 
by the Sonigage alone. Two adjacent |! 
monic dial readings R, and R, are take1 
Since these will be 1/n and 1/n + 1 of 

t 


possi! ! 


total thickness t, 


Re = t/n + 1. The solution of these two 
equations yields t == R:R./R:i—Rz, or the 
product of two adjacent readings divided by 
their difference is the actual thickness. 


Ri = = ail 
n 


then 
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Fig. 3—Circuit of the Sonigage oscillator. 
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Non-interference with television combined with safety by use 


of phosphorescent pigments on baseboard, furniture, wallpaper and drapes. 


LUMINESCENT RADIOS 


OST radio engineers are familiar 
with the phenomenon of lumines- 
cence, particularly that produced by 
‘luminescent powders in cathode 
tubes and on television screens (also pos- 
ibly the cold light created by phosphors in 
the modern fluorescent tubes). Probably not 
as familiar are those specially manufactured 
luminescent pigments which are excited to 
luminescence by the absorption of some 
rm of radiant energy. 

The latter form of luminescence has been 
utilized extensively in a variety of war ap- 
plications such as luminescent dials, naviga- 
tional instruments and charts, radar equip- 
ment, maps, tables and directional signs 
and markers. It is possible that these lumin- 
escent pigments may find wide application 
in luminescent dials and trade-name plates 
on radio and television sets of the future, 
as well as indirectly in the decorative 
cheme of the home television reception 


In theory, this form of luminescence is 
he result of the absorption of a quantum 


_ *Market Development Division, the New Jersey 
ne Company. 


Another luminescence-treated room, in which the aesthetic effect is intensified by the broad-striped and "blue-heaven" 
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of photons within the molecular structure 
of luminescent pigments, each quantum of 
energy raising an electron to an upper 
level, from which it returns—either im- 
mediately or after an interval of time—to 
its equilibrium state, simultaneously releas- 
ing the transmuted energy in the form of 
visible light. 

There are two types of luminescent pig- 
ments: (1) fluorescent, the type which 
luminesces or glows only during the time 
of exposure to an exciting light source, and 
(2) phosphorescent, the type that continues 
to glow for some period, from a few seconds 
to 10 or 12 hours or more, after the ex- 
citing light is extinguished. Fluorescent pig- 
ments, therefore, have no useful afterglow, 
and are distinguished from phosphorescent 
pigments which, in addition to fluorescing, 
have useful afterglow properties. (Radio- 
active materials, which are self-excited, are 
not included in this discussion as they are 
basically different materials.) 

Fluorescent pigments require light sources 
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that contain very little or no visible energy 
if the fluorescent light is to show to best 
ad lvantage. An ultraviolet or so-called 
“black” light source, which radiates most 
of its energy in the longer wave length ul- 
traviolet range from 3200 to 4200 Angstrom 
units, is suitable for use with this type of 
pigment. Such ultraviolet light sources in- 
clude argon glow lamps, tungsten-filament 
lamps (operated at high filament _ 
tures), regular fluorescent lamps, high- 
pressure mercury-arc (vapor) lamps, and 
special “360 BL” fluorescent lamps. To 
climinate all traces of visible light, suit- 
able ultraviolet filters are need, including 
Wood's glass, pot blue glass and certain 
plastic compositions, 

The “360 BL” fluorescent lamp is the unit 
developed for, and used extensively in, the 
war effort and is the light source th: at prob- 
ably is of gre: atest interest to the radio en 
gineer and designer for for the excitation 
of fluorescent dials or decorative effects. 
This lamp is available in 6-inch, 4watt 
and 8-inch, 6-watt sizes. (This special lamp 
is also available in the longer 15, ‘tas | 40- 

(Continued on page 312 
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Capacity Phono Pickup 


N 1919 the writer recorded but never 
published what is perhaps the earliest 
F.M. radio system. A condenser type of 
microphone was connected across the grid 
circuit inductance of a feed-back oscillator 
so that variations of its capacity, caused by 
impinging sound waves, would produce cor- 
responding capac ity variations for fre- 
quency-modulating the oscillator. 

For reception, a conventional radio re- 
ceiver was used, tuned not to resonance, 
but to a point about two-thirds up the 
resonance curve where it was past linear, 
either on one side of the curve or the other. 
Tuned in at one of these two points—say 
the low- -frequency side—an_ increase ‘of 
transmitter frequency would cause an in- 
crease of received current, while a de- 
crease of transmitter frequency would cause 
a decrease of received current. The fre- 
quency- ~modulated received current would be 
demodulated and translated, in the detector 
circuit, into audio frequency currents corre- 
sponding to the original sound waves at 
the transmitter microphone. 

Some years ago the writer applied this 
principle to the development of a phono- 
graph pickup in which capacity variations 
between a vibrating phonograph needle and 
an adjacent pickup electrode were utilized 
to modulate the frequency of a low-power 
oscillator. A regular, complete F.M. re- 
ceiver was used to pick up the modulated 
signals. The oscillator output could he 
coupled directly into the R.F. input of such 
a receiver, and shielded to prevent external 
radiation; or—if desired—the oscillator 
could be allowed to radiate through short 
distances to a receiver in the same room or 
elsewhere. The principle is also applicable 
to F.M. transmitters employing R.F. ampli- 
fication to build up the power for radiation. 


THE CONVENTIONAL SYSTEM 

In conventional phonograph pickups such 
as magnetic, crystal, electro-dynamic, etc., 
the needle is used merely as a connecting 
link between the record groove and the vi- 
bration translating device. In these there 
are usually masses and compliances which 
must be driven by the needle and record 
groove. Work is expended in this driving 
action and considerable pressure on the 
needle—of the order of three to five or six 
ounces—is required for satisfactory track- 
ing and driving operation. 

Furthermore, these masses and compli- 
ances introduce one or more free periods 
of oscillation in this vibrating system in the 
audio frequency range. These resonances 
cause peaks and depressions in the pickup 
frequency characteristic with corresponding 
unevenness in the reproduction of various 
frequencies. 

These devices are velocity-operated gen- 
erators. This means that at low frequencies 
the amplitude of the reproduced current is 
far too low, especially because low frequen- 
cies cannot be recorded at full volume due 
to limitations of the record itself. All phono- 
graph records have the low frequency com- 
ponents, compressed ; i.e., reduced in volume, 
due to the necessity of using a low-pitch 
record groove spiral in order to secure 
normal playing time for the record. The 
recording amplitude is therefore limited by 
the available space between adjacent 
grooves on the record, through which the 
recording cutter must not pass. 

For these several reasons, a pickup in 
which the needle constitutes the entire vi- 
brating system, is the ideal type. Such a 
system is used in this F.M. pickup. 
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The needle is 34 inch long, the length 
normally used in recording, and it thus 
travels through an arc of the same radius 
as the recording stylus, This keeps the 


An FM phonograph pickup which 
employed a coil was described in 
Radio-Craft a few years ago. Mr. 
Miessner, who holds many patents 
in electronic music and other radio 
devices, here describes a capacity- 
operated FM phonograph pickup. 


needle tip always in contact with the record 
groove. 

The needle’s top end is also ground to 

fine point and rests in a conical socket 
at the upper end of. the pickup head, The 
bottom end of the needle is maintained in 
its normal position by a rubber or other 
resilient disc attached to the bottom of the 
pickup head. The needle is thus free to 
move in any horizontal direction against the 
weak but sufficient restoring force of the 
rubber disc Within a few thousandths of 
an inch from the lower side oi the needle, 
but within the pickup head case, is an ad- 
justable pickup electrode. The needle is 
seer) at 1 in Fig. 2; the surface of the 
record being represented by 2. The pickup 
electrode is at 3. The top end of the needle 
rests in block 4. A wire 5 leads from the 
insulated pickup electrode back into the tone 
arm, and 6 is the screw by which the pickup 
spacing is adjusted. 

Either the needle or the pickup electrode 
may be grounded to the pickup head case 
and tone arm, depending on the mechanical 
design. The ungrounded element is con- 
nected, through a central conductor in the 
tone arm, to the input grid circuit of an 
acorn tube oscillator, in parallel with the 
grid circuit tuning inductance.. This con- 
ductor should preferably be a length of cot- 
ton-wrapped shield wire with the shield re- 
moved to reduce weight. It should fit tight- 
ly in the tone arm tube to prevent movement 
or vibration of the central conductor, which 
would introduce undesired frequency modu- 
lations of the oscillator. A trimmer con- 
denser of low capacity may be included for 
adjustment of the mean frequency of the 
oscillator. A circuit is shown in Fig. 3. 

The oscillator tube and components of its 
circuit may be incorporated in the tone arm 
stand or in the tone arm itself. A resonant 
transmission line may also be used between 
the tone arm and the oscillator tube, mount- 
ed, in this case, on the chassis of the F.M. 
receiver used for its reception. This is sug- 
gested by my associate, Mr. Richard Beau- 
champ. 

This arrangement constitutes the truly 
ideal type of phonograph pickup. The needle, 
locked at its upper end in its socket and 
at its lower end in the record groove, can 
have no free resonance period in the audio 
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range. Its mass is extremely low, and 
compliance of the rubber disc is also 
The undulating record groove, theref 
has a minimum of work to do in vibratin 
Consequently, the needle pressure can b« 
duced to about % ounce with resulting lo 
wear on record and needle as well as ver 
low needle scratch. Since the pickup op- 
erates by change of spacing (rather than | by 
velocity) of the needle from its pickup elec- 
trode, operation is just as good at one cycle 
as it is at 10,000 cycles per second. Its fre- 
quency-response curve is therefore absolute- 
ly flat. The needle scratch is hardly audible 
and no scratch filter is used. 

Another important feature of this pickup 
is automatic volume expansion, which is 
provided in the pickup itself, not by elec- 
tronic means in the amplifier as is the case 
with conventional record players. 

The pickup electrode-is not parallel to 
the record groove at the point of needle 
contact, but inclined to it at an angle of 
about 30 degrees, as shown in Fig. 4. For 
large undulations of the record groove, the 
needle is dragged, by the frictional resist- 
ance, closer to the pickup electrode so that 
its lateral vibrations are translated into ca- 
pacity and frequency modulations with high- 
er efficiency. Thus, the greater the recorded 
tone amplitude, the greater the efficienc) 

This type of pickup may be used also 
for amplitude modulation of an R.F. car- 
rier in which case it is used as a variable 
capacitance impedance working as a tuning 
element in an R.F. circuit. It may also be 
used as a D.C. polarized pickup, like a con- 
ventional condenser microphone, in an A.F, 
amplifier circuit. In this case it requires a 
high-voltage charge on the ungrounded ele- 
ment, supplied through a resistor of high 
ohmic value, to limit the ability of the charg 
to change rapidly, as is also the case w ith 
the condenser microphone. 


The writer’s patents cover the pickup 


itself as well as these various types of cir- 
cuit. 




















FIG.3 











FIG-4- 


—_, 





7 


Fig. |—Pickup, charging source, pre-amplifier 
and power amplifier. Fig. 2—Details of the 
pickup. Fig. 3—Schematic of oscillator and 
coupling means. Fig. 4—Automatic volume 
expansion is provided by the electrode shape. 
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BROADCAST 


EQUIPMENT 


PART VI—TRANSMITTING-STATION EQUIPMENT 


By DON C. HOEFLER* 


VER since the inception of radiotele- 

phone broadcasting, on that evening 

in 1907 when Dr. Lee DeForest dem- 

onstrated his great achievement before 
several guests atop New York’s old Parker 
Building, a problem of ever-increasing con- 
sequence has been that of adapting the 
widely varying range of the program ma- 
terial to the fixed volume range of the 
amplitude-modulated transmitter. The vol- 
ume range of the transmitter lies between 
that point corresponding to the innate noise 
level of the equipment and that level which 
corresponds to maximum (100%) modula- 
tion. This range is usually about 30 or 40 
db, while the dynamic range of the program 
may be as great as 60 db or even more. 
Furthermore, the coverage of the transmit- 
ter is partially dependent upon its average 
degree of modulation. Volume compression 
and the technique of “riding gain” are 
therefore necessary adjuncts to the modern 
standard broadcast system. 

The monitoring engineers at the control 
booth, master control room, and transmitter 
must compress the volume range by in- 
serting loss during the exceedingly loud 
sections and removing loss during the 
passages at and below the inherent noise 
level. When this operation is accomplished 
efficiently, the modulation level is never low 
enough to harm satisfactory reception nor 
high enough to cause distortion. Despite 
the fact that the program level is monitored 
and controlled at several different points, 
this process remains very delicate and 
rather unreliable, requiring of the operator 

*Broadcast Engineer, 


ex WJLB-WLOU, De 
troit, Mich. 


keen perception, physical co- 
ordination, and familiarity lu 
with musical compositions. It 

is further complicated by the fact that the 
higher the average degree of modulation 
is maintained, the oftener the peaks will 
override the maximum of 100%, causing 
distortion in the transmitted carrier with 
resultant distortion in the receiver. Since 
these overmodulation peaks occur with 
great rapidity, it is practically impossible 
for the monitoring engineer to compensate 
for them properly unless he knows before- 
hand exactly, when they will occur. (The 
subject of modulation will be discussed in 
some detail in a future installment.) 

It was with these inherent difficulties in 
mind that manufacturers developed the lim- 
iting amplifier. This is an amplifier so de- 
signed that its output cannot be increased 
beyond a predetermined maximum value. 
This desirable function permits the moni- 
toring engineers to relax their diligence 
with assurance that the transmitter cannot 
be badly overmodulated, with the result 
that the average degree of modulation is 
raised and the station’s coverage is thereby 
improved. Representative types of this 
equipment are the Western Electric 110-A 
and the R.C.A. 96-A, now succeeded by the 
86-A. The former is shown in Fig. 1 and 
the latter in the photo above. 

The gain of this unit is automatically 
lowered whenever the program peaks be 
come excessively high. The basic principle 
of operation is similar to that of receiver 
automatic-volume-control, in that a small 
portion of the signal input is rectified to 
provide a bias control voltage to the ampli- 
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Fig. |—A typical limiting amplifier, which automatically keeps program level within bounds. 
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fier input. Thus 6K7s are utilized in the 
input, exhibiting the variable-mu_ charac- 
teristic which is particularly useful for 
such operation. 

The volume-compression circuit consists 
of the 6R7 duplex-diode triode, in which 
the triode amplifies a portion of the signal, 
which is rectified by the double diode, with 
the result that a varying D.C. bias voltage 
is produced across the resistance in series 
with the fixed bias on the grids of the first 
stage. As the signal increases, the bias be- 
comes more negative and the gain decreases. 
This action is like delayed AVC in that it 








Fig. 2—Standard crystal sede circuit. 


does not take effect until the audio signal 
level applied to the limiter tube exceeds its 
own fixed bias. It should be understood 
that this operation does not introduce ex- 
cessive distortion by merely clipping the 
signal peaks, but rather it actually reduces 
the overall gain and then permits it to re- 
turn slowly to normal. It must function 
quickly in order that sudden peaks may be 
efficiently compressed. However, much trou- 
ble would be experienced if the gain were 
able to fluctuate due to low-frequency audio 
notes. The circuit components are therefor 
so chosen that volume compression becomes 
effective in 0.001 second, but the gain is not 
fully restored to normal for about seven 
seconds. The compressor circuit may be 
removed by opening switch Sl, in which 
case the unit operates as a straight linear 
amplifier. 

The remainder of the circuit is quite con- 
ventional, with the 6N7 twin triode oper 
ating push-pull into a _resistance-coupling 
circuit to drive the push-pull output. The 
89 power pentodes are triode connected and 
thus operate class Al. single meter, in 
conjunction with suitable shunts and multi- 
pliers and a switching arrangement, per- 
forms all the measuring functions indicated. 
With this equipment it rem 1ins necessary 
for the monitoring engineer to inc rease the 
gain whenever the signal gets “down in the 
mud,” i.e., when it enters the area compris- 
ing the inherent noise level of the equipment. 


(Continued on page 310) 
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An Electronic Accompanist 


LL radio experimenters have been fas- 
cinated by the pure musical notes 
obtainable from an audio oscilla- 
tor. The thought of making up a 

musical instrument has probably occurred 
to most of us. Any type of keyboard 
which can close electrical contacts may be 





By NATHANIEL RHITA 


The lower system of switches will be 
described at this time. When any single 
key is depressed the SPST switch in- 
volved will close the circuit through the 
battery B and produce a voltage drop across 


Altos are grouped around speaker A; basses near B; sopranos at c and tenors around the 
speaker in end of organ opposite B. Therefore each group is helped to sing in its own key. 


used and it is an easy matter to build 
such an instrument where only one note 
at a time is to be played. 

If two keys are simultaneously depressed 
on such an instrument, evidently only one 
note will be sounded, since the oscillator 
can operate at only one frequency at a time. 
A little thought will show that multi-tone 
harmony will probably require the use of 
a separate oscillator tor each note on the 
keyboard. This method is used in the mod- 
ern electronic musical instruments. 

An ingenious and interesting invention 
by Laurens Hammond of Chicago now 
makes possible an organ which uses an 
ordinary keyboard and which sounds up to 
four simultaneous tones. All quartet scored 
music may he played with the use of only 
four oscillators. Each oscillator feeds into 
its own amplifying and_ reproducing equip- 
ment. Each note of the four is sounded only 
through the corresponding speaker. 

The organ is designed to conform with 
the generally followed rules of quartet 
music scoring. In quartet music the four 
parts in the order of their frequency are: 
bass, tenor, alto and soprano. The range of 
each may overlap that of the others, al- 
though the extremes are limited to the use 
of soprano and bass. All four voices are 
usually sung simultaneously, a_ single 
voice seldom resting. The total frequency 
range seldom exceeds 38 semi-tones (3 oc- 
taves plus two semitones from F1 to G4). 
The letters refer to notes of the scale, the 
numbers to octaves. 

The organ (Fig. 1) is shown to be made 
up of four similar oscillators, amplifiers 
and loud-speakers. Each oscillator is tuned 
by switches which tap off the grid induc- 
tance. The small coil is the feed-back induc- 
tance. Note that only representative keys 
are illustré ited, dotted lines -indicating the 
omission of all intermediate keys not es- 
sential to description. Each key operates a 
system of ganged switches, each oscillator 
having either a single or double switch ar- 
rangement. 
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R2 and the two wires, Al and When 
more keys are operated simultaneously a 
greater drop occurs across the wires, 
which are connected to the two polarized 
relays Pl and P2. 

The instrument is designed so that the 
relays are not actuated by the playing of 
one or two keys. However, when three 
notes are played the voltage will be high 


enough to operate one of the relays (wh 

ever one is connected to switch S 

When four notes are played as in ordin: 

quartet music, both relays are thrown 
gardless of the switch. 

Assume now that the organist plays « 
or more notes in the soprano range. It 
at once evident that the oscillator will 
spond only to that note which correspor 
to the highest in its range. For examp! 
he plays D3, D4 and G4, only the lat: 
will sound since it short-circuits the ot! 
two. The bass operation is similar (cx 
that the lowest note is sounded). 

The alto (and tenor) oscillators respor 
as follows: Let only one key in the alto os- 
cillator range be pressed. Following 
schematic we see that we are merely short- 
circuiting the tank condenser and no oscil 
tion will take place. For two or more sii 
taneous notes, however, it will be seen tl 
the second lower note will be sounded, he 
short-circuit being removed. Similar ope: 
tion takes place in the tenor oscillator wit! 
the second higher note of several bei 
played by it. Therefore, if four keys ar 
depressed at once, and if each falls into 
the proper range as in normal quartet mu- 
sic, each sound comes from the correspond- 
ing loud-speaker. It has already been men- 


tioned that both relays will operate in = - 
case thus opening the contacts at P1 ; 
P2 


For less than four simultaneous notes 
(which seldom occurs) one or both of the 
‘elays will not act, thus shorting two amphi- 
fiers and causing one note to be sounded by 
both. This means that if only one note were 
sounded in the alto range, only the sopra- 
no would oscillate and the note would be 
hei ard at both alto and soprano speakers 

3y determining the position of the switch, 
the organist operates either of the relays 


(Continued on page 305) 
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INVERTED TRIODE 


A Method of Measuring Small Currents and Voltages 


By W. A. 


Y means of a tube designed specially for 
the purpose, currents as minute as 10°'* 
ampere (the hundred-thousandth part 
of a billionth of an ampere) can be 
measured with an inverted triode circuit. 
In this tube the outer electrode, which is 
normally the plate in an ordinary vacuum 
tube, is used as the control grid. This inver- 
sion minimizes the space charge effect, 
thereby making it possible to select a valve 
of grid bias that will result in zero grid 
current. Such sensitivity of measurement 
makes practical several operations previ- 
ously considered very difficult or impossible. 





PUSH BUTTON CONTROL ELECTRODE 


io 


prem an ewww nnn ee 4h 


CALIBRATED 
POTENTIOMETER 
-O 


ANODE— 
1000 | 


i+ Ln 


4'4a-9V av 














Fig. \—Schematic of the inverted triode meter. 


The sensitivity of this tube is made possi- 
ble by an extremely low grid current and 
a high grid-to-cathode resistance. Due to 
the small magnitude of the currefits expected 
in the type of applications to which the tube 
is usually put, it is absolutely necessary that 
none of the minute quantities of current be 
absorbed in surface leakage. Therefore, 
every precaution has been taken to design 
the tube so that unusually high resistance 
exists between each electrode. 

The use of so called “glass pant leg” sup- 
ports has provided a maximum surface 
leakage path between electrodes. The pant 
leg consists of a glass sleeve surrounding 
a wire which acts as support for mounting. 


*Electronics Engineer, Westinghouse Electric and 
Mfg. Co., Bloomfield, N. 
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Fig. 2—Control-electrode current vs. voltage. 
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This method of construction provides the 
insulation necessary between electrodes so 
that practically no energy is absorbed from 
the source being measured. 

The tube may be termed an “Inverted 
Triode,” as the outer electrode, which is 
normally the plate in an ordinary vacuum 
tube, is used as the control electrode or grid 
in this tube. This places the control electrode 
at a maximum distance from the space- 
charge region surrounding the filament, 
minimizing the amount of electrons collected 
by the control electrode. Thus current to 
the control electrode is held at a minimum. 

The mesh mounted between the filament 
and the control electrode is used as the 
anode. This particular construction provides 
more radiating surface to the grid, thereby 
decreasing its temperature and_ possible 
thermionic emission, The control element 
or grid, being farthest from the filament, 
receives less “heat and light from it, thus 
decreasing emission from the grid. (All ref- 
erences to the control electrode or anode of 
this tube refer to the function of those elec- 
trodes in the circuit and not to their physi- 
cal construction or location.) 

The filament is operated at a low tem- 
perature to minimize the emission of photo 
electrons and primary electrons from the 
grid. All of the electrodes are operated at 
rather low voltages to reduce the possi- 
bility of ionizing residual gas in the tube, 
which would cause positive ion current in 
the grid circuit. 

It has been found in taking measurements 
of extremely minute currents that the elec- 
trostatic charges which build up on the 
inside surface of the glass bulb produce a 
sufficiently high electric field to seriously 
affect the overall sensitivity of the tube. 
This electric field also makes consistent 
results practically impossible. To eliminate 
this condition a small piece of spring wire 
resembling a “cat’s whisker” is mounted 
with a slight pressure against the inner 
wall of the glass bulb. The so-called * ‘cat's 
whisker” or shield is then brought out to 
the base pin labeled “shield.” This shield 
terminal is connected to an electrical ground 
with respect to the other electrodes. If not 
thus neutralized, electric fields created by 
the charge on the glass bulb can easily be 
of sufficient magnitude to exert a greater 
control over the electron flow than is ob- 
tained from the control electrode. 

Operation of the instrument is compara- 
tively simple. With the push button (Fig. 
1) down, the galvanometer is brought to 
zero by means of the 25,000-ohm bias re- 
sistor and the 1,000-ohm bucking resistor 
in the anode circuit. The push-button is 
then released and the unknown voltage ap- 
plied to the “Input” terminals. This will 
cause the galvanometer to show a reading. 
A voltage sufficient to bring the galvanom- 
eter back to zero is then applied at the 
terminals marked “calibrated potentiom- 
eter.” This is of course exactly equal to the 
unknown voltage to be measured, and may 
be read from the calibrated potentiometer. 


As low voltages are used on the elec- 
trodes, the anode current is low in — 
parison with ordinary triodes, Therefore, 
microammeter or galvanometer must es 
used in the plate circuit to measure the small 
currents. The output may also be fed into 
a suitable voltage amplifier, in which case 
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RH-507, the tube used in the inverted triode. 


the RH-507 tube will serve as a coupling 
device between the source under measure- 
ment and the amplifier proper, Should the 
tube be used in this manner it is possible 
to use more rugged and cheaper instruments 
to obtain measurements previously requir- 
ing laboratory precision equipment. A typi- 
cal electrometer circuit using a microam- 
meter or galvanometer is shown in Fig. 1. 

The grid current curves represent average 
values taken on several tubes but the read- 
ings on individual tubes may vary con- 
siderably from the figures shown. The 
curve in Fig. 2 with 4.5 volts on the anode 
shows that the grid current passes through 
zero at minus 1.8 volts. The important fea- 
ture to notice is that the grid current of 
every tube crosses zero at some bias voltage 
near this value. It is therefore possible 
to select a value of grid bias such that the 
grid current is zero; hence extremely minute 
currents can be measured accurately. By 
adjusting the grid bias so that the grid cur- 
rent is zero it has heen found practical to 
measure grid currents as low as 10° am- 
peres to obtain indications of grid currents 
as low as 10°°® amperes. By providing a 
bias adjustment on either side of the “float- 
ing potential,” reversal of control current 
is effected to advantage in electrochemical 
polarization studies. 
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Fig. i--A simple system for blocking up the 
record changer on the bench to make repairs. 


HAT is the most efficient method 

of attack on record changers in 

need of repair? The answer: 

simply the same logical approach 
ised on electronic circuits. Putting it into 
general terms: 

Visualise the mechanical actions step by 
step in a manner similar to the way electri- 
cal reactions are considered stage by stage 
in a radio set. 

Many faults are so logical as to he per- 
fectly obvious to anyone sul- 
ficient curiosity to try a simple ad- 
justments. 

rhe greatest variety 
newly installed 


1x SSC ssing 
lew 


of troubles occur in 
machines. It is improbable 
that brand-new phonographs will be sold 
for the duration. The statement still ap- 
plics to machines that have been transport- 
ed considerable distances and set up in new 
locations. This appears less « fa pare adox 
when the causes are considered in detail. It 
is easy to see that only a minor misad- 
justment can interfere with the working of 
the entire unit. The cause of the bre: akdown 
is all too often due to the set-owner's ig- 
norance of proper care and operation of the 
set. Since prevention is the cure -in 
this case, some of the more usual causes are 
discussed first. 


best 


1. Improper Unpacking 

The unpacking of any radio-phonograph 
consists of more than merely removing it 
from the shipping box. During shipment the 
radio chassis and pho mograph unit are both 
secured by “packing bolts.” These are usu- 
ally painted red for easy identification and 
when removed leave the radio and phono 
unit floating freely on rubber or spring 
mountings. 

Symptoms 

Jamming of the mechanism in the midst 
of a repeat cycle or failure to operate at 
all may be due to binding of the mechan- 
ism against the cabinet, caused by packing 
bolts being tightened down. 

If a rim-drive motor spins but the turn- 
table does not revolve, the motor may have 
a separate packing bolt preventing it from 
floating on its pivoted mounting. This par- 
ticular bolt is sometimes never removed but 
merely loosened enough to free the motor. 
In this case, it may not have been loosened 
enough to allow for wearing-in of the 
moving parts. 


2. Improper Packing 

The above method of packing would be 
used by the factory or a service man in pre- 
paring a set for shipment, but the customer 
often ships the set himself. He may fail to 
ouidy secure loose parts (probably not 
even using a box if he intends to carry it 
in the family car. —_ physical damage 
can occur is obvious, but loss of rubber or 
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Fig. 2 — 
How to 
fixa spring 
by replac- 
ing a brok- 
en piece. 
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Record Changers 


A Few Notes on Maintenance and Repair 


By JOHN NEEDRE 

spring mountings can make it impossible 
for the phono unit to rest on an even keel. 
This may interfere a great deal with the 
balance of the many small tension springs 
used to position the levers. 

Symptoms 

Dropping records two at a time, jamming 
one side of a record and dropping the 
other; starting too far in or outside the 
edge of the record ; repeating before the se- 
lection is finished; all these faults are typi- 
cal of a unit that is not level. 

Don’t forget to check the floor! Older 
huildings sometimes settle badly and can 
contribute to faulty operation unless the 
legs of the set are leveled by placing a 
block under one corner. 


3. Forcing of Mechanism 
This is probably the most prolific source 

of serious trouble. Many peo- 
ple have become familiar with 
old style hand _ operated 
phonographs, and seemingly 
cannot overcome the habit of 
reaching for the pickup arm 
when it is time for another 
record to start playing. They 
inadvertently forget that 
something else is handling the 
pickup, the sensitive gears 
and cams of the repeat mech- 
anism located below the mo- 
tor board. 


Fig. 3, right — Simplified 
drawing of the under side 


Levers can be bent and springs broken 
way, but it usually occurs that adjustn 
screws are forced out of a. TI 
are equivalent in importance to the tu: 
screws in R.I. and LF. transformers 
os yn pt fois 

Failure of the needle to come 
the proper place on the edge of the rec 
and failure of the repeat cam to disenga 
resulting in the repeat action occur: 
over and over without stopping to pla 
record is one of the typical faults resultir 
from such mal-operation. The list 
troubles attributable to this cause may 
ceed the imagination. Care used in placi 
the blame for the cause of breakdown 1 
help to prevent its reoccurrence. 

If the set owner has developed 
of operating his set in an improper manner 
he may not be aware of the bad effects sit 
they appear gradually. As long as his way 

(Continued on page 317) 
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of a well-known record 
changer. Fig. 4, below—A 
quick-reference trouble 
chart of the commonest 


A. R. C. failings. 





ADJUSTMENT ON: 


SYMPTOM OR TROUBLE 





3% Friction Clutch 
on tripping pawl 


Too loose—Repeat mechanism fails to trip. 


Too tight—Repeats grooves over and over. 


(using a good record) 





Height of Pick-up 
(Turnbuckle) 


Needle drags on top record when 10 or 12 records are 
stacked on turntable. 





Needle landing place 
for 10” records. 
(Set screws on pick up shaft) 


records, 


Needle misses edge of record or starts too far in on 10” 





Needle landing place for 12” 
records. 
(Eccentric stud) 


Same as above but for 12” records. This must be set after 
adjustment for 10” records, 





Distance between 
Selector Blades. 
(Screw and lock nut) 


Record selector blades strike the edges of records instead 
of separating them and sliding in between. 





Distance of rotation 

of Selector Blades. 

(Set screw on Selector Blade 
shaft) 


Records, when released, fall in a lopsided manner instead 
of both sides simultaneously. 





7. Reject Lever 
(Requires bending or reshaping) 


Reject Lever inoperative because of too forceful handling 
by inexperienced operator. 





8. Leveling of player. 
(Spring retaining screws at 
each corner) 


Needle may fail to slide into starting groove of record 
if turntable is not level. 





. Oiling. (Use SAE No. 10 oil on 
motor and petrolatum on other 
moving parts) 








Squeaks that can spoil Letoning pleasure and “dragging” 
of motor during operation. 
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Earthquake 
Recorder 


ESIGNED for economical long-time 
operation and including several orig- 
inal ideas, an electronic earthquake 
recorder has been in continuous op- 
eration for the past three years. The in- 
strument was developed by F. Keller of 
New Kensington, Penn. Constructed chief- 
ly from hand-made apparatus, the elec- 
_ seismograph is completely A.C. op- 
rated and is capable of magniiying re- 
ceived earth tremors 1500 times before re- 
cording them. 

The principle of the seismograph may be 

scribed as follows: An earth disturbance 
results in movement of the armature of a 

eismometer in a magnetic field. An E.M.F. 
is induced and applied to a galvanometer 
whose indication 1s a tiny mirror arranged 
for rotation. A source of light reflecting 
irom the mirror falls on a photocell and 
the voltage variations are amplified and re- 
corded. 

The seismometer - 
vice is shown in Fig. 
ported at the bracket 5. The lower pivot P 
is a jewel cup bearing. The weight W gives 
the arm a long natural period of vibration 
(irom 10 to 15 seconds). Movement of the 
arm therefore lags the actual earth tremor 
while the magnet (M) moves with the 
earth. As the armature is relatively dis- 
placed in the intense ese field, its 
coil (C) generates a corresponding E.M.F. 
which is applied to a type P, Leeds & North- 
rup reflecting galvanometer. The source of 
light is a 6-volt bulb + y at 4 volts 
for long life. Normally the light reflected 
passes through a shield so that only half 
of the available light falls on the photo- 
cell. As the mirror vibrates, more or less 
light falls on it, resulting in an A.C. volt- 
es output. 

[he various units are installed in a base- 
ment to be free from disturbance. 

Fig. 2 is the schematic of power sup- 
ply and amplifier. In order to obtain free- 
dom from voltage fluctuation several reg- 
ulating methods are used.’ An automatic 
voltage regulator provides substantially 
constant A.C. input. The power supply out- 
put is controlled and stabilized by a 6J7 
and 2A3 in a commonly used circuit. Con- 
stant D.C. voltage is applied to the pho- 


tremor-sensitive de- 
The arm A is sup- 
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tocell and preampli- 
fier by a VR-150. 
The preamplifier 
output passes through 
a 6SC7 phase inverter 
to the push-pull 6E6 
stage. Note the enor- 
mous coupling capaci- 
tances. This circuit, 
in fact, is the great 
grand-daddy of all 
low frequency re 


sponse amplitiers. The 


long period seismo- 
meter used necessi- 
tates an amplifier able 
to pass frequencies of 
the order of .1 cycle 
second. 

The output load of 
two similar 
No. 40 D.S.C. 
wire. A stylus 
cates on a chart 
The record is 
save the 
graphic paper. 


made 


has lateral movement so that a spiral record 
24 hours in length is made on each chart. 


Under normal 


posite and no 


place. 


Fig. 1, left—The seis- 
ometer, which picks 
up the tremors. Fig. 2 
—Schematic of the 
amplifier. Voltage- 
stabilized power pack 
and VR-150 control 
voltage to photocell. 
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the 
coils wound 
suspend 
by means of a .025” 
i mounted on the 
assembly follows the 
tastened to a large 
on smoked 
expense and 

The drum 


conditions the 
through the two coils are 
stylus 
When the mirror 
rents become unequal and the stylus writes 





Top—Seismograph 
amplifier, power 
pack and timing 
unit. Bottom—the 
recording cylin- 


der. 


amplifier 
with 


1 


diameter 


Variations 
1 


and 


trouble of 


equal 
displacement 
vibrates the 


includes 
2000 turns of 
«lin a magnetic field 
nichrome 
rotating 
indi 
drum 
paper to 
photo- 
shown in the ac 
companying photo revolves slowly and also 


currents 
and op- 
takes 
cur- 


its story on the smoked paper of the drum 
The exact instant of an earth tremor is 
of importance to seismologists. Accordingly 
a Telechron Timer is provided with a swit h 
(top photo) which closes a relay once each 
minute, During this sma!l interval a 20,000 
ohm resistor shunts one of the galvanometer 
produce a timing deflection which 
seen as a small wavy line on the 


coils to 
can be 
re cord 

Thi juip! 1 li accutately recorded 
practically all earthquakes reported by the 
U.S. Coast and Geodetic Survey. The wave 
form compares favorably with those ob 
tained by much more complicated large ob- 
servatory scismographs. 
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Cross-Over Networks 


By JACK KING 


ECAUSE of the difficulty of designing 

a loud-speaker which will function “" 

ciently over a wide frequency range, i 

has been common practice in F M 
radios and movie sound work to use a 
“woofer” for the lower frequencies and a 
“tweeter” for the highs. The tweeter is 
generally a low-power unit since the high 
frequency sound energy is small in compari- 
son with the low. The woofer is a rugged, 
heavy-duty unit. The job of dividing the 
electrical energy into two paths falls to the 
dividing network, A simple type of network 
is shown in Fig. R is the voice coil re- 
sistance or speaker resistance in ohms, C is 
the capacity in farads and fx is the cross- 
over frequency in cycles. L is the inductance 
in henries. 

The circuit action is easy to visualize. A 
condenser is connected in series with the 
high- frequency speaker. Since condenser re- 

‘tance decreases as frequency rises more 
hi igh frequency current gets through to the 
tweeter than low frequency current, thus 
favoring the highs so far as the tweeter is 
concerned. Also note that in Fig. 1 a coil 
is connected across the high frequency 
speaker terminals. Thus the shunt current 
through the coil will be greater at the lower 
frequencies, since the coil has low reactance 
at these frequencies. As the frequency rises 
the coil current is decreased and the cur- 
rent in the high-frequency speaker rises. 


The opposite action occurs so far as the low 
frequency or woofer speaker is concerned. 
It has a condenser in parallel with it. The 
shunt reactance of the condenser decreases 
as the frequency is raised, shunting away 
an ever greater amount of current from the 
woofer at higher and higher frequencies, 
Current is directed into each speaker in its 
own frequency range, and shunted around 
it at the other end of the audio scale. 


Still another form of dividing network is 
shown in Fig. The action here is some- 
what the same as in Fig. 1, but note that 
as Xe decreases not only is there less oppo- 
sition to the flow of high frequency signal 
current in the caaanes but also an increased 
shunting of high frequency current away 
from the woofer—through the condenser 
The choke coil L opposes the 
high frequency current but offers relatively 
little opposition to the lower frequencies. 
Note that, looking into the input terminals 
of this network at a particular frequency, 
we may run into parallel resonance. At such 
a frequency the load on the source connected 
to the input will drop and the output voltage 
of the source will rise, which may cause 
feedback and oscillation in an amplifier 
system. The damping action of the speaker 
resistances, however, would tend to decrease 
the Q of the resonant circuit and to give a 
broad peak, so that in all probability the 
resonant build-up would be so small as to 


and tweeter. 
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Several loudspeaker cross-over systems. Fig. 6, 
bottom, is a highly practical, flexible circuit. 


call for no design features to overcome it. 

The type of network shown in Fig. 3 is 

sometimes used. The C and L values are 
(Continued on page 307) 


Uses for the OA4-G Gas Tube 


HE OA4-G gas triode is known to most 
radiomen as a tube which occupies a prom- 
inent place only in the manual. Outside its 
use as a rectifier in certain automobile sets, 
the average serviceman considers it of little 
importance. Considering the growing im- 
portance of control circuits, this attitude is 
a mistake. 
Many advantages may be gained by using 
a gas tube im relay circuits. It is found that 
relays do not operate at exactly the same 
voltage each time. Near breakdown this 
causes a tendency to chattering. If the relay 
is used in the plate circuit of a gas tube it 
is subject to either no current or to full cur- 
rent. Thus it opens or closes quickly and 
positively. Circuit efficiency with the tube is 
practically equal to that without it, since no 
filament power is required. 


By NATHANIEL RHITA 


‘haracteristics oi the OA4-G are as follows: 


Peak cathode current 
D.C. cathode current 
Grid voltage drop 
Anode drop 


Ma max. 
Ma max. 
volts approx. 
volts approx. 


gas-filled tubes 
recent issues ol 


Theoretical operation of 
have been discussed it 
Radio-Crajt 

A basic development using the OA4-G is 
shown in Fig. 2-a. A patent for this ar- 
rangement has been issued to Harmon B. 
Deal of Glen Ridge, N. J. A relay is shown 
in the plate circuit with a condenser across 
it to smooth the plate current and prevent 
relay chattering. When the tube ionizes, the 
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external circuit is closed. The ratio of Z to 
Z’ determines the point of breakdown, and 
each may be of the order of a megohm s 

that the power loss is in microwatts. 

The impedances may take many for 
In Fig. 2-b two resistances are shown 
these are of opposite temperature coefficient 
(or even unequal coefficients) rise in ten 
perature will vary their ratio and result 
tube operation. The controlled circuit n 
either contain an indicator or a device 
control the temperature. Fig. 2-c, shown 
controlled by a capacitance change, may 
used in connection with height of a liquid, 
for example, so that at a given height, t 
relay is thrown. In Fig. 2-c, sound applied 
to a microphone causes increase of voltage 
between cathode and starter-anode to actuate 
the tube. Light energy operates the circuit 
of Fig. 2-d, since it decreases the resistance 
of the photocell, again increasing voltage 
between cathode and starter. 

All circuits must originally be adjusted so 
that the tube is operating below but near 
its breakdown point. 


OTHER CIRCUITS 


Another form of circuit is shown in Fig. 
3, which may be used for flame control. In 
(Continued on page 303) 





Fig. |1—Base connections of the OA4-G. Fig. 
2—Basic relay circuit, used as shown in 28, 
C, D and E. Figs. 3A and 3B—Sensitive relays. 
Fig. 4—A relay operating on small impedance 
changes. Fig. 5—OA4-G used as a photocell. 
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SPEECH AMPLIFIER 


PART V — MORE TRANSFORMER PROBLEMS 


T a specific high frequency there is 
a reaction within the circuit which 
causes the response curve to have a 
peak which is higher than the inter- 
mediate value. This peak is due to the 
fact that in a series resonant circuit the 
capacitance, inductance, resistance and 
source of voltage are all in series. Under 
these conditions, the reactances are equal 
and opposite and the current flow in the 
circuit is limited only by the resistance. 

One method of suppressing the peak is 
to shunt the secondary of the transformer 
with a resistor which may vary between 
250,000 ohms and one-half megohm. To 
resort to such practices is to admit that the 
transformer is of poor quality. In this case 
the resistor reduces the gain at mid-fre- 
quencies, thus giving more uniform fre- 
quency response. 

Although jt will require a little study to 
understand all of its applications, there is a 
curve called “The universal curve for trans- 
former coupled amplifiers” which is very 
interesting to those who study it. It is useful 
in determining the response which may be 
expected from a transformer coupled stage 
if certain conditions are known. The low- 
frequency response of a transformer stage 
may be more easily computed from this 
curve since the factors governing this end 
of the band are more easily available to the 
experimenter. The curve shows that when 
the reactance of the primary divided by the 
effective plate resistance is equal to 5 the 
gain is equal to that of the intermediate 
frequencies. It begins to decrease as the 
reactance of the primary is decreased, and 
when the two factors are equal the gain 
has dropped to 70.7% of its intermediate 
frequency value. 

The high frequency response factors may 
somewhat more difficult for the student 
or home experimenter to determine with- 
out elaborate experiments and equipment. 
Note that it is the Q of the circuit which 
determines the magnitude of the peak. This 
curve is shown in Fig. 1. 

Although this article was not written in 


By ROBERT F. SCOTT 


an attempt to make sound engineers, sup- 
pose we take a peek at some of the problems 
which confront the designing engineer of 
audio transformers. 

His job is to design a transformer which 
is to serve as a means of coupling the rela- 
tively low impedance of a plate circuit to the 
grid circuit of the following stage with a 
specific turns ratio and good all-around fre- 
quency response. If the transformer is to 
provide ample low frequency response, the 
inductance of the primary winding will 
necessarily be high, so impedance at low 
frequencies will be ample to give a high 
voltage output. At the same time, the dis- 
tributed capacitances of the windings should 
be kept low to insure minimum shunt 
capacitances. If high inductance of the pri- 
mary is to be maintained it will be necessary 
to accomplish it by one of three means. 

Perhaps the first method to be considered 
would be to increase the number of turns 


in the primary. The disadvantages are: an 
increased number of turns increases the 
number of secondary turns if the turns ratio 
is to be preserved; secondly, the distributed 
capacitance of both windings would be in 
creased. There is also the problem of finding 
space for the additional turns, which can 
be met only by increasing the size of the 
core. This would increase the cost of the 
whole and the finished product would be 
much larger and heavier and more likely 
to introduce hum into the circuit. 

A second method would be to increase 
the size of the core, maintaining the original 
number of turns. This would be objection 
able ior the reasons just given, 

Perhaps the most widely used method by 
the manufacturers of small high-quality 
transformers is to use a very highly per- 
meable material for the transformer core. 
This is known by such trade names as Per- 
malloy, Hiperm and the new Hipersil cores. 
Possibly the only objection to this method is 
the increased cost. 
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high audio fre- 
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Nazi’s Radio Robot Tank Grows 


Latest of the "doodle-bugs," several of which have been described in Radio-Craft, is this 
full-size radio-controlled tank. The operator brings the new “secret” weapon up to the 
area of heavy fire, dismounts and guides it forward with his radio control apparatus to a 
point where it can inflict damage with its bomb-thrower. As the tank is completely defense- 
less when unmanned, it is not as dangerous a weapon as might be imagined. Numbers of 
these robot tanks have been captured intact and their mechanism carefully examined. 
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The tubes most suited for service in 
transformer coupled amplifiers are those de 
signed for voltage amplifier service and hav- 
ing an amplification factor between 8 and 
35 and a plate resistance between 6500 and 
1800 ohms. Such tubes generally have a 
plate current which would range from 2 to 
12 ma. at the correci operating point. Tubes 
which have these specifications are usually 
triodes. The plate resistance is sufficiently 
low to provide good output and frequency 
response. The small current drawn through 
the winding of the transformer will not be 
sufficiently high te saturate the core. 

Occasionally it is desired to operate a 
pentode tube in a transformer coupled stage. 
Since the plate resistance of most pentodes 
is much higher than the limits set for trans 
formers to work from, a resistance equal to 
the plate resistance for which the trans- 
former was designed to work is shunted 
across the secondary winding. The response 
will then be the same as for a triode and 
the amplification will be a function of the 
transconductance. High-mu triodes as the 
615, 6Q7 and 6K5 are seldom employed for 
service in transformer coupled circuits but 
if it is desirable to use them, they should be 
treated in the same manner as pentodes. 


289 














A. ee ill 





Photo A: Bowden Wire Audimeter, showing size; Photo B, an installation in a radio receiver. 


Radio- 


SERIOUS problem confronting ra- 

dio sponsors is the determination of 
audience reaction. ‘This is an im- 
portant consideration to an adver- 

tiser who spends large sums to create good- 
will and who wishes to reach the most 
people with the program type most desired. 
Through the media of popularity polls, 
telephone calls to listeners and fan mail, 
it is possible to gain a slight knowledge as 
to the listening habits of the unseen au- 
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Fig. I—A sample of tape from the Audimeter. 
Lateral displacement of the line indicates 
the station to which the radio is tuned, and 
length of line, the time it is kept tuned in. 
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By I. QUEEN 


dience, but these media are distinctly limited 
as to scope. 

During the past few years, a new method 
of measuring audience reaction has been 
developed, It is now possible to completely 
and accurately determine the time of day, 
the length of time and the program to which 
a radio set has been tuned, and even whether 
the commercial announcement was tuned 
out! The basis of this method is the Nielsen 
Audimeter, a small graphic recording in- 
strument through which is threaded a wax- 
coated tape. This meter, with the listener’s 
co-operation, is installed in a typical home 
and connected in such a way that whenever 
the radio is turned on and a station tuned 
in, a stylus makes a minute-by-minute re- 
cording of the frequency and time. The tape 
moves uniformly with time even when the 
radio is off. After a 28-day period, the tape 
is renewed by a fieldman and sent to the 
main office for analysis. Fig. 1 shows a com- 
pleted recording. 

A few hundred Audimeters have been 
distributed in typical homes in Illinois, Wis- 
consin, Indiana and Ohio since 1938. As a 
result of a cross-section placement many 
interesting facts have been brought to light 
regarding the radio audience. As shown in 
Photos A and B, the meter is small enough 
to be placed inside the average radio cabinet. 
When used in connection with the midget 
type of receiver, a special type of Audi- 
meter (Photo C) may be installed in a 
closet or other convenient place, at some 
distance from the radio. 

For speed and accuracy in analyzing the 
tapes as they are collected, special decoding 
machines have been developed. Data may 
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Audience Meter 


be segregated and interpreted by income 
classes, city size, racial groups or family 
size. To complete the survey, a household 
inventory of products used by the family is 
taken at the time of tape renewal. 
(Continued on page 309) 


MINUTES LISTENED PER BROADCAST 
BY FAMILIES TUNING IN 
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Fig. 2—A comparison of two typical one-hour 
broadcasts, showing the length of time vari- 
ous portions of the audience remain tuned in. 
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Find radio faults quickly. 
Make the needed repairs in 
any radio. Save time on every 
job. This large, new and in- 
expensive diagram manual 


lar 1942 radio set. 4 out of 5 
diagrams you will ever need 
are includ 


WITH ALIGNMENT DATA 
Clearly printed circuits, alignment 
data, parts lists, service hints are 
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These easy-to-apply, inexpensive man- 
1 94 1 uals will help you repair radios faster. 
This volume covers 1941 models, with 
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ment parts lists. Compiled by M. N. Beitman, radio . 
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over 80% of all 1940 circuits you will 
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the facts you need to speed up 
War-time servicing. Repair radios 1941 
quickly and properly—follow the 
factory instructions given in these 
manuals, 351 models of 40 = 
manufacturers. 192 fact 
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x 11 in. Manual style $900 2 
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How to MODERNIZE Radios for Profit 
=—8 Cash-in by improving audio circuits, modernizing 
¥\, cabinets, adding features usually found only on late 
model sets. Practical job sheets with schematics and 
photographs make the work easy. You are told how 
to obtain modernization work, what to 
charge, and how to complete the job quick- $ 00 
ly and efficiently. The complete, large size, 
8% x 11 in. manual is priced at only .... 
Let this 22-lesson course help you fix and adjust any radio set. Easy-to-understand 
explanations; hundreds of simplified diagrams, pictures, practical hints. Quickly learn 
how to make needed tests, locate faults, complete the repair. Learn new speed-tricks 
of radio fault finding, case histories of common troubles, servicing short cuts, extra 
profit ideas. With this information you will save enough time on a single radio job 


to pay the special $2.50 price for the complete course of 22 money-making lessons. 
Many active servicemen used this reduced price radio training for brush-up and study 


of new service methods. Reprinted in 1944 with information on signal- $950 
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and elementary algebra in connection with units, 
color code, meter scales, Ohm’s Law, alternating 
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ries and parallel connections, capacity, 
inductance, mixed circuits, vacuum 
tubes, curves, the decibel, etc., etc., and 
has numerous examples. | ete aR 
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REPAIR ANY KIND 0 


PREPARE AT HOME FOR A GOOD-PAYING 


RADIO TROUBLESHOOTER’S HANDBOOK 











If you repair Radios for a living—or even if you 
only “tinker” with sets occasionally—here is a 
book you simply cannot afford to miss! 

This big, new, completely revised 3rd Edition of 
A. A. Ghirardi’s world-famous RADIO TROUBLE- 
SHOOTER’S HANDBOOK is just what the name 
implies—a complete guide to better, faster 
servicing on practically every type of Radio 
Receiver now in common use in this country. 
When a receiver comes in for repairs, 
sim-ly turn to the Case History section of 
the book. Look up the notes on that par- 
ticular make and model—and, chances are, 
you'll find exactly the information you re 
quire to diagnose the trouble accurately and 
fix it properly. 











































































MODERN RADIO SERV 





How would you like to have practical 


answer your questions-—-show you Instruments ; 
short cuts—explain the theory 
and practical opetation of radio 
test equipment—tell you how to 
make the best possible use of 
your time—and help solve your 
problems as they arise? 
Actually, your ownership of 
Ghirardi’s 1300-page MODERN 
RADIO SERVICING means just 
about that! To the beginner, this 
big book is a practical course in 
radio repairing that is easily 
learned at home in spare time. 
To the veteran, it is an “Open 
Sesame!” of sound, intensely 
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HERE’S HOW TO LEARN MODERN 
RADIO SERVICE WORK 


at home — without an instructor 


information—the 


Radio’s foremost instructor al- single, inexpensive book that 
ways at your side to guide you trives a thorough explanation of 
in every phase of serviee work the inner workings of all Test 


Receiver Trouble- 
hooting Procedure ; Circuit Anal- 
ysis; Testing and Repair of All 
Parts ; 
Adjustments, and Meintenance, 
ete. Tells you WHAT to do and 
HOW to do it—even to the point 
of showing you exactly how to 
build your own test equipment. 
706 
720 self-testing review questions, 
and covers 766 different topics! 
Where else can you get data like 
this for only $5 complete ($5.50 
foreign)? 5-day Money-Back 


GHIRARDI RADIO BOOK 


A DEFINITE, DEPENDABLE GUIDE FOR DIAG- 
NOSING, LOCATING AND REPAIRING 
RADIO RECEIVER TROUBLES 


Thus the book eliminates the need for 
extensive testing ON A BIG PERCENTAG! 
OF ALL JOBS. It helps the busy wartime 
serviceman repair two radios in the time 
ordinarily required for one. It helps you 
handle tough service jobs in half the usual! 
time—repair cheap sets at a real profit 
and, equally important, to substitute today’s 
limited supply of tubes and parts to make 
them take the place of units you can no 
longer obtain. It is an invaluable book for 
helping train new service helpers. There is 
no better way of acquiring an actual work- 
ing knowledge of common radio troubles 


and how to fix them in a hurry! 
(21 Uae 
4 


WMG Wed 


This new 3rd special wartime edition of Ghirardi’s entirely eliminate the need for testing a set. ALMOST 
Radio Troubleshooter’s Handbook is completely revised ALWAYS, they save 25% to 50% of the time you 
and much larger than previous editions. Nine additional would normally require for the job 
sections of vital new material have been added. Actually. can't see how I ever got along without your new 
104 pages are devoted to a Case History Compilation Radio Troubleshooter’s Handbook.’’ writes Vernon Taylor 
giving common trouble symptoms (and showing just how of Elgin, Texas. ‘“‘It has helped me fix twice as many 
to repair them) for over 4,860 models of the 202 most radios in a day's time as could fix before owning 
popular makes of receivers. Often these case histories this book!** 

This Case History Compilation, however, is tical hints on how hard-to-get types may be 
ONLY ONE OF 75 VITAL SERVI. E SUBJECTS interchanged or replaced with available types 
covered in this new 3rd_ edition. Never before Dozens of other charts, tips and helps make 
has such a wide variety of useful servicing in the Radio Troubleshooter’s Handbook absolutely 
formation been presented so authoritatively within indispensable to busy servicemen at a time when 
the covers of a single volume! There are hundreds test equipment is scarce, when many parts must 
4 WONDER of pages of charts, graphs, and data—all designed he substituted. and when {it is more necessary 
to HELP YOU REPAIR MORE RADIOS rows » as _ a ETE : 
Rt P > oe ee than ever before to have COMP ETE AND 
WHAT TO EASIER, AND IN LESS TIME. RELIABLE service reference data at your fin 
There are I-F alignment peaks for over 20,000 certips! 
TRY NEXT? super-hets: a big section on I-F_ transformer The hook is yours complete for ONLY $5 
troubles—and A NEW TURE CHART_DE- ($5.50 foreign)-—anc t comes to you on an 
SIGNED FOR WARTIME SERVICE NEEDS ABSOLUTE 5-DAY MONEY-BACK GUARAN 
that servicemen themselves say is worth the TEE BASIS. Order your copy today while the 
entire cost of the book. This chart gives complete available supply lasts! You'll find the book will 
information on every tube type and gives prac- actually pay for itself the first day you use it! 
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| RADIO EQUIPMENT 


JOB IN THE RADIO-ELECTRONIC FIELD 


RADIO PHYSICS COURSE 


HERE IS COMPLETE BASIC 


RADIO-ELECTRONIC TRAINING 
FOR ONLY $5 


Just starting out in Radio? Looking for COM- Everything that can be done to make learning 
PLETE authentic training that starts right at the Radio-Electronics easy for you at home has been 
beginning, takes no previous knowledge for granted done in Ghirardi’s RADIO PHYSICS COURSE. No 
—and that is available at a price you can easily previous training is necessary. All you need is a 
afford to pay? little spare reading time—and a desire to get 

Then Ghirardi’s famous RADIO PHYSICS started RIGHT for a profitable future in any of 
COURSE is just the book for you! Here, in a Radio-Electronics many branches, from servicing 
single, fully-illustrated 972-page volume is a mira- and repair work to Aviation, Military, Broadcast- 
cle of modern Radio-Electronic training—sold at a ing, Manufacturing, Public Address and many 
small fraction of the price you might expect to pay others. Remember: If this big book was broken 
—and backed with a 5-DAY MONEY-BACK GUAR- into sections and sold as a course you might easily 
ANTEE that makes you the sole judge of whether expect to pay $50 or more for it. As it is, you buy 
or not you will want to keep it. You cannot lose! it COMPLETE for only $5 ($5.50 foreign) ! 


YOUR MONEY BACK IN 5 DAYS 


- If Ghirardi’s big, 972-page RADIO PHYSICS COURSE BOOK 
doesn’t teach you RADIO-ELECTRONIC fundamentals 
FASTER and at LESS COST than any other book or course! 


There is no guesswork when you buy Ghi- RADIO PHYSICS COURSE explains fully. 
rardi’s famous RADIO PHYSICS COURSE It even contains OVER 300 PAGES on the 
book, because— 

This same inexpensive book has given more 
people their basic training than any other possi 
ever published. It is tried and tested. It Actually, this famous volume gives you the 
is more widely endorsed by men already in scope of 36 different courses in one—packed 
Radio-Electronics. It is more universally into an easy-to-follow, 972-page book with 
used for home study, and more widely used 508 clear illustrations, and 856 self-testing 
in more U. S. Army Signal Corps, Navy, ew questions—all for the price of only 
and civilian schools and colleges than any $5 ($5.50 foreign). 
other. Would you want any better proof Send for it today! Judge it for yourself 
than this? —in actual comparison with any other book 
What other books and courses skim over, or course you can name! 


LET 817 RADIO MEN GIVE 
YOU THEIR VERDICT! 


Recently we contacted a mixed group of eas Used in more U.S. Army 
817 Radio instructors, servicemen, Radio Signal Corps, Navy, and 
technicians in the coae age in broad- - } 
cast stations, manufacturing plants, etc.— ar mane " 
and asked them to tell us what they thought : se — mets ws 
of the various books and courses offered to ; ee any other book Of Be mmm: 
Radio beginners. AND WE MADE A REAL z ‘ 
DISCOVERY! Nine out of ten of them— = sted by Se eee 
728 to be exact—wrote back that Ghirardi’s , pale of Education for Pre-Induc- 
RADIO PHYSICS COURSE is their choice i 
as the most_understandable, thorough, and : Ni caine” 
inexpenstve Radio book—far better than any Or ae ; 
other book or course they have ever seen. : 

MORE TRAINING FOR LESS MONEY 

Certainly you CAN’T go wrong in follow- * 
ing the lead of men like these! Order today. ; Y. pea 


Use thi . Ge d 1 0 : : S IN 
Steg lentil Gamentes lo your com ae THE 3 GREATEST VALUE 


plete protection! MODERN RADIO TRAINING! 


P s 
e price you 9 expec o poy 'o such com lete instruc ton 
AN e Sold at 110th th 7] f 


Dept. RC-25 
We don't have to tell you that paper and t 
boek-binding materials are mighty scare— | A. A Ghirardi 
and getting scarcer! While the present | Radio’s most widely i ¥-SAVING COMBINATION OFFER 
supply Ghirardi Radio Books is large | ‘ead technical au- { 5 See Handbook and Modern 
enough for immediate needs, we cannot, of § ‘hor. Follow his 1 Word Revised, 3 HANDBOOK Rosie Servicing at the special price of oniy 








civilian schools, and for 


tion "Fundamentals of Radio 








urray Hill Books, Inc., 
echnical Diviston of Murrs 


ison Ave., New York, 16, Mv. coms checked DO1OW: OF ce pully sntiafed, 
un, ponies. nS RECEIVE MY MONEY BAC. 





course, guarantee deliveries once this stock | **ticles in this and $9.50 FOR THE TWO (910.80 foreign): 
is exhausted. That's why we earnestly sug- | ther leading Radio 
gest that _ protect yourself by ordering magazines each 


YOUR books today! month. 
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lhe “lan THAT GAVE 60,000 PIECES OF 
FINE TEST EQUIPMENT TO RADIO SERVICE DEALERS 


Sure, you remember this big Nationa Union 
Encyclopedia that showed all kinds of high- 
grade service and test equipment. It told you 
how to get the instruments and meters you 
wanted free with the exclusive N. U. Equipment 
Plan. And that plan was so popular that it was 
OK'd 60,000 times by radio service dealers! 


AFTER THE WAR = MORE THAN BEFORE 
Yes, a bigger and better Encyclopedia. More 
deals to bring you the modern test equipment 
you'll need to service radios, radio-phono- 


graphs, television receivers and industrial elec- 
tronic devices. After Victory, we'll make 
it easier than ever for you to equip your shop 
for more business and bigger profits , , , the 
exclusive National Union way! 


NATIONAL UNION RADIO CORPORATION 
NEWARK 2, NEW JERSEY 


Factories at: 
Newark and Maplewood, N. J.; = 
Landsdale and Robesonia, Pa. 





World-Wide Station List 


S we stated in the January issue, 

‘we are presenting something new 

and differeut with this issue. On 

this page you will find a chart of 

the short wave stations in the United 
States showing at a glance on what fre- 
quencies they can be ‘teaod at any given 
time of day or night. It is our desire to 
present more of these in the future, and 
next month we may bring you a chart of 


Edited by ELMER R. FULLER 


the British Broadcasting Corporation and 
its several stations. 

DKSA now being heard on several 
frequencies, and is heard fine business on 
7.025 from 9 pm to midnight. The Japa- 
nese are now being heard best>en 11.897 
and 15.225 from 6:15 to 8:15 pm. 

Below is presented the most often heard 
stations from 10 to 17 megacycles. They 
are preceded by a group of new stations 


1s 


from 4 to 10 megacycles which have been 
added since the last issue went to press. 
The Berlin stations are now using femi- 
nine announcers in their prisoner-of-war 
broadcasts. These newcomers to the mike 
are definitely not German, They could be 
WAC or Army Nurse Corps members who 
have been takeh prisoner and have been 
made to broadcast for the Germans. All 
schedules are Eastern War Time. 





Station Location and Schedule 


Freq. Station Location and Schedule 


Freq. Station Location and Schedule 
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BRITISH WEST INDIES; 5 


BERLIN, GERMANY 
BERN, SWITZERLAND; on at 5:30 


SENDER wrth 9 to 12 
VANA, BA 


to 7:30 


DKSA pm. 


KEQ 
VLC6 
XGCA 
wwv 


R; 
sUSTRALIA: Pie 30 


30.8 


(abt) —— ‘TLON PARIS": PAR 
CBS; ne 
noon 6: 
BUENOS | A’ RES, ARGENTINA; 
6:58 to 7 » pm 
LISBON, PORTUGAL: 
beam, 6:45 to 
DAKAR FRENCH. WEST Arca: 
** at 2:45 to 4:55 
A, CUBA; noon to midnight 
HAVANA, CUBA: heard at 11 am. 


sked known ; 
30 pm 


heard often at 
LQA5 


Bureau | 


1s, | 
SERANCE: press reports to NBC and 


Brazilian | 


|) 11.680 
11.690 
| 1.720 


11.725 
11.740 


11.780 
11.785 
11.880 
11.880 


11.897 
11.970 


12.040 


GRG 
XGRS 
PRL8 


IVW3 
cocy , 


LONDON, ean on at 11 am 


and 12:3( 

SHANGHAI, "GHINA: 11.15 

Kivu DE JANEIRO, BRAZIL; 
to 10:45 pm.; off Sundays 

TOKYO, JAPAN: heard at 3:30 am. 

HAV ANA, CUBA; heard s Ly aoe 3 
m. ; ou ent on all aftern 
Lone EN MOLA AND; heard 7 
ay co at 


pm 
BRAZZAVILLE, FRENCH 
RICA; about 3 p 
MELBOURNE, AUSTRALIA; 
at 10 am 
ROSARIO, ARGENTINA; 
8:30 pm. 
TOKYO, JAPAN; 
OnAmey tts. FRENCH 
RICA; 8:50 pm 
LONDON. ENGLAND; 


pm 

LISBON, PORTUGAL; 
to 4 pm 

CIUDAD TRUJILLO, 
REPU 


am to 


9:35 


FZi 


to 10 
west 
heard 
LRR 


heard at 


6:15 to 8:15 pm. 


11 am. 


|| 12.070 
| rat 


heard at 


~~ _oeaaes 
BLIC; noon to 5 pm 


il oN 


WEsT | 
and 1 } 
| 

2:30 | 


12.115 


12.270 
12.445 


14.800 
15.000 
15.140 
15.155 


ZNR ADEN, ARABIA; to 1:15 


pm. daily 
AVANA, CUBA; heard evenings 
ECUADOR; late afternoons 


11:15 am, 


H 
Quito, 
and early evenings 
NEW bere CITY; 
3:30 to 30 pm. 
WASHINGTON, D. C.; 
of Stan 
LONDON, “ENGLAND; 10 
un 
STOCKHOLM, SWEDEN: 1 
LONDON, ENGLAND; 


African 


HOB 
wav 
ww 
GSF 


Sundays only, 
U. 8. Bureau 
am, to 4 


1 am. 


Gso afternoons in 


TO APAN; 6:15 to 8:1 
MELB BOURNE. AUSTRALIA: 


10 
LONDON, ENGLAND; 
ar 
SYDNEY. 
40 Y 


pm. 
on at 
heard at 11 


AUSTRALIA; 12:45 
; evenings to 10:45 pm. 
UBA; 7:45 to 8: 30 pm. 


to 
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New Radio-Electronic Devices 


MAGMOTOR 
GENERATOR 


Carter Motor Co. 
‘Chicago, Illinois 


UILT with capacities up to 80 

watts intermittent and 35 
watts continuous duty, this new 
generator comes in a wide range 
of A.C. and D.C. voltages. In 
the A.C. line voltages up to 500 
volts at 100 cycles, and in the 
D.C. line voltages up to similar 
power are available. 














The units are suited for many 
uses where small reliable gen- 
erators are needed. Mechanical 
Characteristics: Size 534 ins. 
long, 3 11/16 ins. wide and 2% 
ins high; weight 434 pounds ; 
shaft 4% in. by 1 in. long. No 
motor is included and drive can 
be by direct couple, gear train 
or pulley. 

The utilization of permanent 
magnet fields, instead of the 
conventional field coils, elim- 
inates the necessity of a separate 
source to power that part of the 
generator. This is a saving both 
in space and wattage. Where 
batteries are at a premium, or 
where they are not readily avail- 
able, and a gasoline or steam 
engine is used to turn the genera- 
tor, this is a valuable feature 
and considerably increases the 
device’s versatility. — Radio- 
Craft 


GLASS SLEEVING 


William Brand & Co. 
New York, N. Y. 


HIS new tubing has greater 

flexibility than has heretofore 
been associated with electrical 
insulation of this type. It is non- 
moisture absorbing, non-burning 
and will not fray, split or crack. 
Any color can be supplied and 
all are vivid and permanent. 

TURBO Single Saturated 
Glass tubing provides fast, easy 
assembly and facilitates applica- 
tion by its ready color identifica- 
tion. It can be supplied in any 
diameter.—Radio-C raft 


ALUMINUM LOUD- 
SPEAKER 


The Langevin Co. 
New York, N. Y. 


HIS new loud-speaker, Type 

26-B, is designed to operate 
with maximum intelligibility 
through high noise levels and 
with uniform distribution over 
horizontal angles of 120 and 
vertical of 40. It is designed for 
voice reproduction when used by 
itself or as an excellent high 
frequency component to a -wide 
range system. 

The unit is cast aluminum, 
equipped with heavy universal 
mounting brackets, and is de- 
signed for economy of installa- 
tion. It handles power imput of 
40 watts when equipped with 2 
Jensen U-20 drive units. This 
loudspeaker is 22 ins. wide, 14% 
ins. deep, 20 ins. high —Radio- 
Craft 





VACUUM-TUBE 
VOLTMETER 


Reiner Electronics Co. 
New York City 


HE Model 450 Vacuum Tube 

Volt-Ohm- Milliammeter, in- 
corporates. many features which 
simplify operation and save time 
in production testing. Of par- 
ticular importance is the wide 
frequency range A.C. Voltmeter 
which measures from 50 cycles 
to 50 megacycles; also the six 
D.C. voltage ranges, with input 
capacitance of less than 2 micro- 
microfarads and input resistance 
of 11 megohms all ranges; D.C. 
current ranges from 50 micro- 


amperes to 1 ampere in six 
ranges. The ohmmeter is spe- 
cially designed to aid trouble- 
shooting and general laboratory 
measurement work with its 2% 
center scale accuracy. Model 450 
Voltmeter is useful for such 
laboratory work as measuring 
amplifier gain, network response 
and output level—Radio-Craft 


‘available 


ANTENNA TUNING 
UNIT 


Andrews Company 
Chicago, Illinois 


+= primary purpose of the 
new Andrews Type 48 an- 
tenna tuning unit is to efficiently 
couple a vertical tower antenna 
to a coaxial transmission line. 





It doés this by means of an L 
network, the elements of which 
are variable to permit adjust- 
ment for potimum performance. 

Features are: 

1. Built-in isolation filter, to 
permit connecting a coaxial 
transmission line to an ultra 
high frequency antenna on 
top of tower. This permits 
operation of a high fre- 
quency “talk-back” antenna 
on top of a low frequency 
tower. A standard broad- 
cast station would use this 
feature to connect a coaxial 
transmission line to a phase 
sampling loop, or to an FM 
antenna. 

. Substantial steel 
proof cabinet. 

. Built-in tower lighting fil- 
ter, to facilitate feeding air- 
craft warning lights on top 
of tower. 

. Steatite insulation through- 
out. 

. Plug in meter positions, to 
facilitate temporary meter- 
ing during adjustment. 

. Convenient outlet box, for 
soldering iron, extension 
light, etc.—Radio-Craft 


weather- 


ADJUSTABLE 
RHEOSTATS 


Stackpole Carbon Company 


St. Marys, Penna. 

A NUMBER of 
continuously 

adjustable rheostats 


and sizes of 
carbon 
formed of carbon disc piles are 
available. Simply by changing 
the pressure applied to these 
piles, every possible resistance 
value within their range is made 
i without opening the 
electrical circuits in which they 
are connected. The pressure to 
vary the resistance to the most 
critical adjustment may be ap- 
plied electrically, mechanically, 
centrifugally or hydraulically. 
—Radio-Craft 
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new types 


METAL TUBE 
EXTRACTOR 


The BMP Company 
Boonton, New Jersey 


LIMINATING the former 

hazards of tube extraction, 
the new BMP Metal Tube Ex- 
tractor does away with burnt 
fingers, jiggling around to get 
the tube out and snapping caps. 
Constructed of one-piece steel, 
plain, zinc or cadmium plated, 
this amazingly simple device 
contains no screws, rivets or 
welds. With this extractor, just 
one firm pull is all that is needed 
in order to remove the hot tube. 
Designed and built to last a life- 
time, it fits all standard size 
metal tubes —Radio-Craft 


MULTI-RECTIFIER 


Green Electric Laboratories 
New York, N. Y. 


HIS single unit, a complete 

departure in terms of flexi- 
bility, allows for_a range of 
from zero to forty-eight volts in 
a compact mechanism. Engine- 
ers and technicians will no 
longer be handicapped in their 
development work by the limita- 
tions now imposed upon them 
by orthodox rectifiers, genera- 
tors or batteries. 








This new Multi-Rectifier in- 
corporates six selenium rectifier 
sections which may be _ inter- 
connected by external links to 
provide four D.C. ranges. Avail 
able for operation from all 
standard line voltages. 


0-8 V. max. capacity 100 amp. 
0-16 V., max. capacity 50 amp. 
0-24 V., max. capacity 35 amp. 
0-48 V., max. capacity 18 amp. 
—Radio-Craft 
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VERYONE interested in the reproduction of sound — engineer, 
tradesman, instructor, student or layman — should own these 

four Monographs. Published by the Jensen Technical Service Depart- 
ment in the interest of improved sound reproduction, they are the 
first four numbers of a series. Up-to-date in factual information, re- 
plete with useful charts, graphs and tables, they supply a world of 
data, heretofore unobtainable, to guide in the sélection, installation 
and operation of loud speakers. You will want not only these four 
numbers but the rest of the series as announced from time to time. 


MONOGRAPH No. 1: “Loud Speaker’ F requency-Response 


Measurements.” Deals with one of the moét interesting and contro- 


versial subjects in the field of acousti¢s. Discusses,,among other” 


topics, frequency response of the hursfian ear, the influence of envi- 
ronment on frequency response, | the practical aspects of frequency- 
response measurements. Amply’ Allustrated with charts and graphs. 


tribution.” Discusses such subjects as multiple speaker connection/ 
volume control, design/ot efficient meget lines, and Sol te 
of volume levels to’ (power and v oftage. wa téxt is ouppocyf by 


puriefo éraphs 


twenty-eight drawings and tables. More than a score of questions 
are described, illustrated and solved, including a comprehensive 
sound system for a military installation. 


MONOGRAPH No. 3: “Frequency Range in Music Repro- 
duction.” What frequency range is needed for high fidelity repro- 
duction? What are the maximum, useful audio frequency ranges 
under actual listening conditions? What are the practical limitations 
on high fidelity reproduction even if perfect transmission, reception 
and reproduction were possible? How much change in high frequency 
cut-off is required to be just noticeable to the listener? All these 
and many more questions are answered in this Jensen Monograph. 


MONOGRAPH No. 4: “The Effective Reproduction of Speech.” 
Explains why faithful speech reproduction requires a frequency 
band almost as wide as for music, while amplified speech for 


é strictly communication purposes may be reproduced satisfactorily 


MONOGRAPH No. af impedance Matching and’ Power Dis- 4 


within a narrower band because in this case the principal emphasis ° 
is on such things as articulation, loudness, masking, and power 
requirements, Presents useful conclusions and practical information 
for everyone interested in speech reproduction. 


PP Se eae Sees 


JENSEN RADIO MFG. CO. 4 
6633 South Laramie Avenue, Chicago 38, Illinois 
Send me: 4 


O, Loud Speaker Frequency-Response Measurements 4 
(J Impedance Matching and Power Distribution 


Get any or all of these Monographs today from your Jensen job- 
ber or dealer. Fill in the coupon and send with it 25c for each 
copy desired, or clip a dollar bill to the coupon and get all four, 


1 


FREE to men in Fine Armed Serviges, and to 4 
Colleges, Technical Schools and Libraries. 
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(0 Frequency Range in Music Reproduction 


(Check one or more. Send 25c for each book ordered.) 
NAME_ 
ADDRESS t 


(J The Effective Reproduction of Speech t 
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Radtio-Electronic Circuits 


COIL-LESS OSCILLATOR 


Most oscillators require at 
least one coil or transformer. 
Here is a circuit which is giving 
me very good results and makes 
no use of any coil whatsoever. 
Only several condensers, re- 
sistors and a double-triode tube 
is needed, 

The condenser values (which 
are equal) may be increased to 
lower the frequency. Typical 
values are .1 mf. for the con- 
densers, 50,000 ohms for the 
fixed resistor, and 500,000 ohms 
for the variable one. The latter 
has an effect on the tone, also. 
Any double triode may be used. 

Rost. G. WorxeEy, 
Mansfield, Ohio. 

(By proper selection of re- 
sistor and condenser sizes, this 
type of oscillator may be used 
to produce super-sonic vibra- 
tions for the experimenter in 
that field —Editor ) 





B+ 
50,000 | 50,000 

















500,000 
VARIABLE 











. 











HIGH-OHM 
SCALES 

A meter reading 0-1 MA i 
suitable for measurement of = 
sistance up to about 100,000 
ohms. This range can be multi- 
plied by 30 (readings up to 3 
megs) by the use of two small 
67% volt B batteries made for 
camera-type radios. 

The added resistor (134,500 
ohms) may be made by filing 
down a carbon 100,000 ohm, or 
may be built up from two or 
more resistors. It is also possible 
to use a variable resistor in 
series with a fixed one to total 
this value. 

S/Ser. Ear. T. Harting, 
San Luis Obispo, Calif, 














circuits. Hook-ups which show no advance on or advantages 
Radio-Craft welcomes new and original radio or electronic 
over previously published circuits are not interesting to us. 
Send in your latest hook-ups—Radio-Craft will extend a one- 
year subscription for each one accepted. Pencil diagrams— 
with short descriptions of the circuit—will be acceptable, 
but must be clearly drawn on a good-sized sheet of paper. 














FLUORESCENT LIGHT 


The greater part of the ex- 
pense of fluorescence lighting is 
due to the auxiliary apparatus 
needed. I have been able to set 
up a complete system using the 
following hookup. 





FLUORESCENT and 




















Using 


this system, fluorescent 
lighting 


does not depend on 
access to 115-volt lines, which 
are not to be found in many 
rural districts. An ordinary 6- 
volt storage battery is sufficient. 
Either a car battery or “A” bat- 
tery eliminator may be used, to- 
gether with a spark coil. 

Paut MITNAUL, 
Princeton, N. J. 


A “COMPARATOR” 


A condenser tester sent in by 
E. Menzel appeared in the 
August “Try This One” column. 
This works very well and I have 
added another feature to it. 

By adding a bank of known 
condensers, any one of which 
may be switched into the cir- 
cuit, it is possible to directly 
compare with the unknown. 
When the two neon bulbs are of 
equal brightness, the unknown 
capacitance is the same as the 
switched-in standard. 

The 1-pole, 2-throw switch 
changes from A.C. to D.C. 

Rocer WILLs, 
Birmingham, Michigan, 





Any ohmmeter's range may 
be extended by this meth- 
od. The resistor must be 
large enough to keep cur- 
rent to a safe value. 
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D. C. AMPLIFIER 


Here is a diagram of a ver- 
satile direct-coupled amplifier 
for DC. I designed it for use 
with a rather insensitive photo- 
cell, but the unusually high 
gain warrants its use as an all- 
purpose laboratory amplifier 
(ior DC). 

Although two 6J7’s 
are specified on the diagram, 
any similar tube types can 
used in the amplifier proper 
without any change in the cir- 
cuit values, The use of electric- 
ally different tubes merely 
necessitates a different setting 
of the sensitivity control, the 
only manual control of the amp- 
lifier. 

The sensitivity control is a 
potentiometer which regulates 
the bias on the input (6J7) tube. 
About twenty volts, which is 
several times the cutoff bias of 
the 6J7 is developed across this 
potentiometer. This high bias 
is often necessary in order to 
compensate for superfluous 
light striking the photo-electric 
cell or leakage across the cell. 
Incidentally, a 900 megohm 
leakage would cause one volt to 
be developed across the grid 
circuit, so watch out for leak- 
age and its chief cause, damp- 
ness. 

This amplifier is designed for 
direct voltage amplification, but 
it can be used as an AC volt- 
meter as shown in the diagram. 
When so used the sensitivity 


and a 6J5 


control is turned to the extreme 
right (zero bias) and the plate 
current decreases in the 6J5 a 
the input voltage increases. 

The power supply, a 25Z6GT 
as a half-wave voltage doubk 
is only partially filtered but i 
your relay should chatter, th 
8mf. filter condenser can be in- 
creased in capacity. 


Vernon J. Fow er, 
‘Milwaukee, Wisc. 


PHONO AMPLIFIER 
This compact amplifier can | 
built into a record player, com- 
plete with 3” speaker. If AC-DC 
operation is desired, it is possible 




















to eliminate the filament trans- 
former, using a series resistor as 
shown. Grounds shown on dia- 
gram are to chassis only, no 
earth connection being used. 

The circuit is very simple and 
compact, and the whole amplifier 
can be built into the bottom of a 
record player. Volume is more 
than sufficient for most purposes 
and tone is excellent. 


LesTeR BALMFORTH, 
Toronto, Ont. 


(Note—The 6H6 is being 
greatly overloaded in this circuit, 
and it would be better to use a 
small rectifier tube. Space could 
be saved by using a line-cord 
resistor and eliminating the tila- 
ment transformer.—Editor) 
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TRY THIS ONE! 


LIGHTNING ARRESTOR 


A very simple and inexpen- 
sive lightning arrestor can be 
made for less than a dollar. A 
one-watt neon lamp is simply 
connected between the aerial 
and a good outside ground. It 
is necessary that the ground be 
in moist earth, although in an 
apartment good connection to a 
water-pipe will make an ac- 
ceptable substitute. 

Close observation during a 
storm shows that when a large 
charge accumulates on the an- 
tenna the excess is directed to 
ground. The bulb lights up at 
the same time. 

In the case of a doublet an- 
tenna a neon bulb in each leg, 
as shown in the diagram, will 
solve the arrestor problem. 

Braco J. TRIMBOLI, 
Brooklyn, N. Y. 
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ADDING HEADPHONES 


A simple connection for the 
addition of headphones to a 
modern radio is the following : 
only a 10,000 ohm potentiometer, 
a blocking condenser and a 
switch are required. 

Fig. 1 shows the method for a 
single tube output; Fig. 2 for a 
push-pull stage. An additional 
switch serves to disconnect the 
speaker when phones alone are 
desired. 

B. E. SHELBy, 
State Sanatorium, Ark. 
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Radio-Craft wants original kinks from its readers, and will 
award a seven-month subscription for each one published. 
To be accepted, ideas must be new and useful. Send your 
pet short-cut or new idea in today! 








FLUORESCENT LAMP 

About a year ago I wished 
to install a fluorescent lamp in 
my office which is lighted by a 
110-volt DC plant. When I en- 
deavored to obtain material, all 
I could buy was the lamps; 
everything else was _ frozen. 
After considerable experiment- 
ing I have been able to get very 
satisfactory operation from the 
circuit shown. 

I do not remember where I 
got the formula, but it appears 
that the normal input voltage 
(DC) multiplied by 24, and di- 
vided by the wattage of the 
bulb, gives the proper ballast 
resistance. In my case the nor- 
mal voltage is 115; this multi- 
plied by 24 gives 2760—divided 
by 20 (wattage) gives 138. I 
finally found a distributor who 
had a number of 50-watt re- 
sistors of varying resistances, 
and we found a number rating 
144 ohms. The carrying capac- 
ity is important, as I burned 
out one or two 20-watt 150- 
ohm units, but the 50-watt re- 
sistors develop very little heat. 





Nov BC. 


PUSH SW. 











For starting I use an ordinary 
push button switch. I have a 
pull-chain switch on the power 
line socket. To start the light 
I pull the chain switch, push the 
button switch until the elec- 
trodes at both ends of the bulb 
glow, then release the button. 
This requires a little practice 
to know just the right moment 
to release. 

This method is _ practicable 
only with 15- and 20-watt 
lamps, using from 135 to 150 
ohms on the 20-watt, and from 
190 to 200 on the 15-watt. It 
has worked very well for more 
than a year, and the only black- 
ening of the lamp is about an 
inch on each a all of which 
was caused during the experi- 
mental period. | believe that I 
obtain the same _ illumination 
from a 20-watt fluorescent as 
from a 60-watt incandescent, 
and with less glare. 

Hersert S. RUTHERFORD, 
Eriksdale, Manitoba. 


NOVEL FUSE CLIPS 


It is sometimes desirable, in a 
radio set or especially in measur- 
ing instruments, to use fuses of 
the cartridge type to protect the 
apparatus from damage due to 
short circuit, overload or other 
causes. 

In some cases there is not 
sufficient space for the usual fuse 
mounting. It will be found that 
the grid clips, sold for use on 
metal tubes, will fit perfectly on 
the caps of these small cartridge 
fuses and take practically no 
space. 

New ZEALAND “RADIOGRAM”, 
Wellington, N. Z 














LENS FOR PILOT LAMP 


Here is a use for a burned out 
flash-light bulb of the fused-in 
lens type now commonly used in 
the small sizes. Scratch a line 
around the glass with a glass- 
cutter or broken edge of a file, 
countersink a hole in the panel 
big enough to hold it, and fasten 
with coil cement. 

The whole idea may be seen 
very clearly from the drawing. 

No ApprEss. 
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SALVAGING CHASSES 


If you are an experimenter 
who uses the same old steel 
chasses over and over again for 
different hookups, you will soon 
find that they begin to look like 
buckshot targets. 

These holes (up to a quarter- 
inch) can be plugged with solder 
so neatly that you can’t even find 
where they were! Put soldering 
paste on the inside of the hole, 
a flat piece of metal or wood un- 
derneath, and flow solder into 
the hole. Finally, work over the 
top of the hole with a file or 
steel wool. 

A. H. MEHNER, 
Port Angeles, Wash. 
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EFFICIENT COIL TAPS 


Here is a suggestion for a 
useful kink in tapping home- 
made coils. One end of a piece 
of heavy (No. 14 or 16) copper 
wire is flattened out with a 
hammer on an iron _ block. 
When winding the coil, the in- 
sulation is scraped at the desired 
point, the wire cleaned and sand- 
papered, and the flattened wire 
end crimped tightly around it 
and soldered, using as little 
solder as possible. 





——— wiRE 


ot i 


END OF COIL 











This method of connection 
makes a solid joint which takes 
up very little space and there- 
fore does not throw the winding 
out of shape. It also makes very 
neat joints in bus-bar wiring. 

RaAtpH C. Lippert, 
Chicago, IIlinois. 


INSERTOR 


I find this gadget very handy 
around my radio shop when 
shunting condensers or resistors 
around suspected “open” ones. 

It was made with two wood 
dowels and a “Tinkertoy” wood 
wheel. Simply wrap the pigtails 
of a good condenser (or re- 
sistor) tightly around point A. 
Different condensers or resistors 
can be fastened on or taken off 
quickly. 

W. S. Moore, 
Allen, Oklahoma. 
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@ It’s the little things that loom biggest 


in the manufacture of delicate electrical 
measuring instruments. Little things like 
specks of dust or breath condensation 
can play havoc with accuracy. That’s 
why Triplett Instruments are made in 
spotless manufacturing departments; why 


the air is washed clean, de-humidified and 


$ ee e 


temperature-controlled; why every step 
in their mass production is protected. 
As a result Triplett Instruments perform 
better, last longer and render greater 


service value. 


Extra Care in our work puts Extra 


Value in your Triplett Instrument. 


Mm 6 hot Triplets 


ELECTRICAL INSTRUMENT CO. siurrron, ono 
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THE QUESTION BOX 


1D8-GT RECEIVER 


yf 


a Please draw a diagram for 
a one-tube receiver using a 1D8- 
GT, showing all values oi cir- 
cuit components. Desire to use 
45 volts on plates and screen and 
if advisable resistance coupling 
between triode and pentode sec- 
tions. If it is practicable desire 
to use a low-impedance dynamic 
earphone mounted in the cabinet, 
as a small speaker. (D.C. re- 
sistance of phone is 15 ohms). 
Please give coil data including 
number of turns on tickler. Only 
wish to cover broadcast bznd. 
—H.T., Bothell, Wash. 


A. = The diagram printed — 
with is that of the “3-in-1” r 
ceiver, which originally appe ial 
in the ‘July, 1940 issue of Radio- 
Craft. It can be used at low 
voltages with correspondingly 
lower volume and sensitivity. If 
you wish to use your dynamic 
earphone it will be necessary to 
hook it up with an output trans- 
former, as shown for the PM 
speaker in the diagram. Grid bias 
is automatic in this set, being 
controlled by the 800-chm on 
sistor in the B-negative lead. 
suitable coil for your en 
would have a secondary of 80 
turns of No. 28 enamel and a 
primary (antenna coil, tickler) 
of 20 turns of finer wire, say No. 
30 to 32. Both the coils shown 
in the diagram may be identical, 
and are wound on standard 14% 
inch coil-forms. 


By substituting 140-mmfd con- 
dengers for the 350-mmfd type 
shown in the diagram, and using 
standard plug-in coils, the re- 
ceiver may be used to cover the 
short-wave bands. On short wave 
especially, but to some extent on 
broadcast, better results will be 
obtained by using two inde- 
pendently-tuned variable con- 
densers instead of the ganged 
unit. Extremely careful cutting 
and trimming of coils is neces- 
sary if a ganged condenser is 
used on short wave, and on the 
broadcast band greater selec- 
tivity is possible if the two cir- 
cuits are independently tuned. 


TRACER QUERIES 
2 I built the signal tracer 
described in the June, 1942, issue 
and would like to ask the fol- 
lowing questions : 
The R.F. tube 6U7-G (I used 
a 6D6) oscillated whenever I 
turned the 0.5-megohm volume 
control beyond three- -quarters of 
the way up. By connecting a 
.0005 condenser between the 6D6 
plate and cathode I could ad- 
vance the control all the way 
without oscillation, Is tleis prac- 
tice O.K.? | 
In the tracer I built the plate 
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3-in-1 receiver is one of the most successful one-tube sets. 
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This four-tube amplifier has good quality at low power levels. 


and screen resistors of the 6D6 
are 100,000 and 500,000 ohms 
respectively. In another signal 
tracer shown in the August, 
1941, issue, the same tube (6D6) 
uses only 50,000 and 100,000 
ohms respectively. Why such a 
big difference, and which circuit 
is best? 

In still another tracer shown 
in the July, 1944 issue, the plate 
resistor consists of a 50,000- and 
a 2,000-ohm resistor with a .05 
condenser from the junction of 
the resistors to ground. This cir- 
cuit is also used in the tracer in 
the September, 1940, issue. Why 


the divided resistor with a con- 
denser to ground? — E.J.R., 
Riverside, R. 1. 


A. Use of a small condenser 
from plate to cathode of the tube 
is satisfactory and is occasion- 
ally used in certain receivers. It 
cuts down the gain, so if you 
can locate and remove the source 
of feedback to the 6D6 grid, 
additional signal will be avail- 
able. Perhaps some rearrange- 
ment or shielding of the 6D6 grid 
circuit would remedy the trouble. 

Value of plate and screen re- 
sistors depend on the gain and 
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frequency range desired. Higher 
resistance permits greater gaii 
but causes greater R.F. frequen 
cy discrimination over certaii 
portions of the band. Signal tra 
ers often use very low plate and 
screen resistors in order to cover 
a very wide range of frequencies 
The 50,000-ohm resistor you 
ask about is the plate load re- 
sistor, while the 2,000-ohm re- 
sistor and condenser from a de- 
coupling circuit (or resistance- 
capacity filter). You will find 
this circuit used in all the better- 
grade modern amplifiers, both 
R.F. and A.F. Such a de-coupling 
filter in each plate circuit reduces 
interaction between stages. 


2-VOLT P.A. JOB 


Will you please print a 
circuit for an amplifier using 
some of the enclosed list of bat- 
tery tubes? As much output 
power as possible is required 
without the use of transforme: 
coupling, as class-B and other 
audio transformers are unobtai1 
able here.—F.B., Innisfail, 
berta. 


A. The diagram given here 
uses tubes which you have. Con 
siderable power is available if 
180 volts is used on the output 
plates, and this high voltage will 
also help the gain of the other 
stages. 

It is a pity that you cannot 
obtain the push-pull transformer 
for the output stage, as with 
even a class-A transformer the 
grid-circuit impedance would I he 
much lower, permitting a lary 
signal to be placed on the grids. 


HI-FI AMPLIFIER 


I have an old receiver 
which uses 2 58's, a 57, a 2A5 
and an 80. Can I build this into 
a high-quality resistance-coupk 
amplifier which could be used 
for a record player or other pur- 
poses ?—T.S., Whiting, Indiana 


A. An amplifier of 2 
quality can be built with y 
apparatus. Power will be limited, 
however, to the amount 
single 2A5 can handle with 
distortion. A 56 would work w 

in place of the 58, should 

be available. Your own power 
and output circuit beginning with 
the grid of the 2A5, can be us 
without change, and you 
probably find it advisable t 
build the amplifier in the old 
receiver cabinet, so these parts 
can be worked into the cir 
without disturbing their presen 
wiring. 

A special output transformer 
will be needed for recording. !t 
should be designed to match the 
cutter-head impedance. 
FEBRUARY, 
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ELECTRONIC 
Puzzle Square 
By 


Lr.C. K. JoHNSON 


| N this simple series of problems answer 
Question 1 by the part number closest 
to it on the schematic below. The answer to 
Question 1 goes in Square 1, etc. When 
finished, the rows, columns, and diagonals 
will total the type number of a variable-mu 
tube which has a two-volt filament. 
1. The frequency is controlled by 
irt. 
2. This component operates class-A. 
3. An oscillator circuit is built around 
is component. 
4. Antenna coupling is varied by this con- 
trol. 
5. This 
amplifier. 
6. Modulation percentage is controlled by 
his device. 
This device varies grid bias. 
8. This component keeps B+ off the 
amplifier grid. 
This unit has an iron core and is in 
e audio range. 
10. Voltage is developed across this part 
cause the D.C. component of plate current 
lows through it. 
11. R.F. is kept on the grid by this part. 
12. This is to load the antenna. 
13. This unit is hooked in a push-pull 
ircuit. 
This component prevents the R.F 
lifier from oscillating. 
15. This unit is used to tune an LC circuit 
» some multiple of the plate current fre- 
juency. 
16. Grid current flows through this part 
) develop bias. 


this 


component is called a class-C 


- ain- 
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(Please turn to page 311 for answers) 
Lai teat idl 1 " TVLTLIPHU REY Mme TEU} 
_USES FOR THE OA4-G 


(Continued it page 288) 
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this case the lower seeinth ance is dispensed 
with, so that the starter-anode is normally 
at approximately the potential of the anode. 
The tube therefore conducts. When a flame 
is applied across the two probes, however, 
the started potential is lowered and the tube 
de-ionized. An alarm may be caused to 
sound when the flame is withdrawn or ex- 
tinguished. A variation of this circuit (Fig. 
Ja) uses a light-sensitive cell. Normally no 
action takes place, but light striking the 
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PORTABLE POWER PROBLEMS 


THIS MONTH—BRISTOL PYROMASTER 


INDUSTRIAL PROCESSES are accurately recorded, indicated and controlled by the Bristo! 
Pyromaster Self-Balancing Potentiometer. In the illustration above, a Pyromaster main- 


tains temperature control of a gas- 
fired furnace, used for case harden- 
ing steel parts. 


DIRECT MARKING pen moves instantly 
and continuously at the rate required 
to follow temperature variations. A 
134 volt Burgess Battery supplies 
constant current tothe potentiometer | 
circuit. Burgess Industrial Batteries | 
are designed to meet the exacting | 
specifications of special instruments. | 
Write today about your : 





specific needs. Free 80-page Engineering Manual on characteristics of dry 
batteries. Write Dept. C-6, Burgess Battery Company, Freeport, Illinois. 
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Thru 


BURGESS BATTERIES 





cell partially closes the circuit between 
starter and anode, raising the potential of 
the former with respect to cathode. Both 
circuits—invented and patented by William 
F. Wolfner, II, of Methuen, Mass.—may 
be operated directly from the A.C. line. 

For operation of, OA4-G tube circuits on 
still smaller impedance changes, the same 
inventor has designed the circuit of Fi ig. 4. 
An impedance change at Z results in a fur- 
ther voltage variation (due to mutual in- 
ductance effects) in the starter circuit, to 
be added to that normally present. For 
many industrial purposes such great sensi- 
tivity is required. 


USE AS PHOTOCELL 

A Radio-Craft contributor, Robert Melvin 
of Berkeley, Calif., has found a very novel 
use for the OA4-G tube. While carrying on 
experiments with remote controlled systems, 
it was found that the tube could be used as 


1945 


a photocell with some success, some tubes 
being more sensitive in this respect than 
others. His circuit is shown in Fig. 5, All 
resistors may be one-half watt. 

When the tube is near the point of opera- 
tion, light striking it initiates discharge and 
the relay is caused to operate. The 5000-ohm 
resistor, while not absolutely necessary, 
was found to add stability. The relay used 
in this case operated on only one milli- 
ampere, but such sensitivity is not required, 
since a comparatively large cathode current 
flows during breakdown (see tube charac- 
teristics above). 

Many other applications for this gas- 
filled triode are possible and the parts re- 
quired are few. The tube itself is inexpen- 
sive; possibly that very point has caused 
it to be overlooked hy some who subcon 
sciously felt that higher- priced “gas-tubes” 
are necessary for the results just described. 
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SAVE TIME 
caut ALLIED First: 


Thousands use 

Allied’s nation-wide 

. service. Centralized 
here are today’s /argest and most com- 
plete stocks under one roof. Over 
10,000 items from all leading manu- 
facturers ... for the Armed Forces, 
Radio Training, Laboratories, Indus- 
try and Service Replacements. Our 
experienced staff simplifies procure- 
ment—expedites delivery. Call ALLIED 
first... for everything! 


Write, Wire, or Phone Haymarket 6800 
. 
6 Radio Books for 75c 
Dictionary of Ra- Radio Data Hand- 
dio Terms. book. 
No. 37-751 10¢ No. 37-754 25¢ 
Radio Circuit Radio Builders 
Handbook. Handbook. 
No. 37-753 10¢ No. 37-750 10¢ 
—— Formulas & Simplified Radio 
ata Book. Servicing. 
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Write for Quantity Prices 
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The variable 2500 ohm resistor in series 
with the 1 mfd. condenser will assist in ob- 
taining a balance. This resistor is also used 
for the measurement of power factor. It 
should be calibrated in power factor-per 
cent. The method of doing so is as follows: 
Temporarily short-circuit the 1 mfd. con- 
denser and balance the 2500 ohm variable 
resistor against fixed standards of resist- 
ance placed in the C and R terminals. These 
standards will range from approximately 
80 ohms for 2% to 2400 ohms for 60%. 
When testing electrolytic condensers for 
leakage care must be taken to connect them 
for correct polarity, although accuracy does 
not warrant it, and the condenser will cer- 
tainly not be harmed by the brief applica- 
tion of incorrect voltage whilst it is under 
test. 

The leakage test may be used for de- 
tecting leakage anywhere, but its main 
purpose in this unit is for detecting leak- 
age in condensers. The neon lamp em- 
ployed should have a striking voltage of 
about 80 volts as the voltage available is 
only 100 volts. When a condenser is con- 
nected across the leakage terminals the 
neon lamp will flash momentarily, due to 
charging. If the condenser is good it may 
take a short time until the next flash. A 
leaky condenser will flash every second or 
so, and one that is really in bad shape will 
show a continuous light. Care must be ex- 
ercised when applying the above principles 
to electrolytic condensers, as they always 
have a certain degree of leakage. 

The power factor of a condenser may be 
taken as that fraction of the total alternat- 
ing current through the condenser which is 
in phase with the applied voltage, and so 
causes the generation of heat in the con- 
denser. Thus it will be observed that as 
heat is the factor which limits the amount of 
ripple which the condenser can safely with- 
stand, it is desirable to have a condenser 
with a low power factor for smoothing pur- 
poses. In radio circuits employed in com- 
mercial work, this ripple current may be up 
to 150 milliamperes R.M.S. 
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CAPACITY BRIDGES (Continued from page 275) 


Discretion must be exercised when a 
smoothing condenser is measured for pow- 
er factor, as it does not always follow that 
the condenser with the lower power factor 
is the better. The writer has come acros 
many instances when the condenser with 
the highest power factor has been superior 
in all respects including smoothing ef- 
ficiency. In smoothing condensers, provid- 
ing the power factor does not exceed 30%, 
negligible loss of smoothing efficiency 
likely to be encountered. 

The rectifier circuit used in the bridge 
introduces some novel details. The tube em- 
ployed is that versatile diode, the 6H6, 
which has gained so much popularity for 
use in detection, AVC systems, electron 
voltmeters, etc., and is employed in this 
bridge in the capacity of a low voltage 
half-wave rectifier. One of the main rea- 
sons for its inclusion was the limited space 
available for construction and that a metal 
rectifier was unobtainable. Secondly, the 
heater has the same rating as the 6E5. Thus 
the filament transformer winding serves 
both. Last but not least, the current per 
anode of the 6H6 is 4 milliamperes. All 
that is required is the current drawn b; 
the 6E5 target and triode plate current— 
approximately 1.5 milliamperes at 100 volts 
—so the 6H6 is not overloaded by this 
small consumption. On actual tests the total 
consumption of the unit was 1.6 milliam- 
peres. The instrument is rarely used for 
long periods and no undue heating effects 
should take place. During the testing of 
the instrument, it was allowed to run for 
over two hours at full load, with no signs 
of overheating. One point of caution, if 
this rectifier circuit is to be used in other 
experimental outfits, be certain that the 
current drawn is well within the limits of 
the tube, and that the R.M.S. value per 
anode does not exceed 117 volts. 

The voltage supplied to the 6E5 target 
is approximately 115 volts, which is sutti- 
cient for efficient operation. 

Variations in the design of the power 
supply can readily be adapted to suit the 





Suggested by: Gus Glaser, Jr., New York City 
“Backyard Conference” 
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components the reader possesses. For in- 
stance, if a transformer with only a 50-volt 
winding is available, there is no reason why 
the constructor should not use it for the 
bridge section, and employ a_ half-wave 
series line unit, with the 6H6 and 6E5 
heaters in series with a line cord. This 
arrangement was tested and worked satis- 
factorily. 

A double-pole double-throw toggle sw itch 
is incorporated in the instrument, so 
that scales calibrated on resistance will 
also hold good for capacity. By employ- 
ing this switch, the action of the bridge 
is reversed for capacity measurements, thus 
enabling a single scale reading from .01 to 
100 to be employed for both. All that is 
necessary in the operation is to place the 
switch in the correct position when measur- 
ing a resistor or a capacitor. The values 
of the standards chosen are in multiples 


of 10. Thus the reading on the scale is 

multiplied by the value of the range on 
. I + & 

which the measurement has been made. 


lor ——, if a resistor is being measured 
he 100-ohm range and a reading of 4 
is cheninnd. then the value of the resistor 

.4 times 100, which is of course, 40 ohms. 

’ The resistance Rl—of value 1000 ohms 
3 watts—in series with the transformer and 
potentiometer automatically graduates the 
a ige voltage to suit the impedance being 

asured. It will be seen that for resistances 
of ‘high value and condensers of small value, 
the full 50 volts is available and for low 
impedances which at a voltage of 50 would 
pass too much current both for themselves 
and the transformer, the voltage falls to a 
suitable value. Even if the test prods are 
accidentally shorted, no harm will ensue. 
It will be noted that 3 megohms is the 
value employed for the grid-cathode resistor 
of the 6E5 tube, but this value is not a 
hard-and-fast one, as during test operations 
of the instrument it worked successfully 
with values between 2 and 5 megohms. If 
there is any sign of the 6E5 overloading 
an increase in this resistor is advised. Over- 
loading is indicated when in place of a 
shadow a patch of extreme brightness ap- 
pears. The resistor in the power supply, 
R2, of 10,000 ohms 2 watts, may be in- 
creased or decreased to obtain the correct 
potentials at the 6E5 target and anode, 
which in this case is 100 volts. The bridge 


may also be used to supply a variable 60- | 


le signal up to 50 volts. 


One final point in connection with the 
various bridges described. The accuracy of 
the bridge will depend on the accuracy of 
the standards employed, and resistors and 
capacitors of close tolerance should be 
obtained. The accuracy of the last described 
bridge is between 1% and 5% depending 
on tolerance of standards. For all practical 
arrangements this will be accurate enough 
for servicemen, amateurs and experimenters. 
If higher standards of accuracy are re- 
quired, the next item is an elaborate labora- 
tory bridge with accuracy to 4%. 


° 
SCIENCE STRIDES IN ‘44 


The ten most important advances in 
science made during 1944 as picked by 


Watson Davis, director of Science Service, 
are: 


1. Application of jet-propulsion to air- 


cy 


2. Use of robot bombs and self-propelled 
large rockets in warfare. 

3. Successful widespread use of the 
chemical DDT as an insecticide, particular- 


ly ainst the carriers of malaria and 
typhus. 
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That's me back in '41 when ! 

was new. Among the first 

: programs | carried was one 

of a new band, headed by a 

Harry James. The kids said he played 

“divinely.” | played pretty well myself 

then, too, but I've worked so many 

long steady hours in the past four 

years | should be in a service shop 

this very minute. A lot of my contem- 
poraries are. 

it’s a lucky thing for us—and radio 
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servicemen—that Rider Manual Vol. XIV 
is now out for they make the diagnosis 
and correction of our ills easy, fast 
ond accurate. We radios have our war 
job and we want to be working at it 
with as few interruptions as necessary. 
When you order Rider Manval Vol. 
XIV from your jobber, please be 
patient if he is out of it right then. 
He and the Rider folks will get your 
volume to you as fast as WPB limita- 
tions permit. 
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Servicing Superheterodynes ..... . 2.00 
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Vacuum Tube Voltmeters 

Both theory ond practice... ... 220s 2.50 
Automatic Frequency Control Systems 

—also automatic tuning systems ...... 75 


A-C Calculation Charts 
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5. Chemical impregnation of wood that 
converts soft woods into hard. 

6. The use of the silicone family of 
synthetic resins in waterproofing and in- 
sulating various materials. 

7. The splitting of human blood seven 
ways to give albumin for shock, gamma 
globulin for measles preventive, fibrin foam 
and plastic for use in surgery, fibrinogen 
for use with thrombin for cementing skin 
grafts, globulin for blood typing and red 
cells for wound healing. 

8. Building of a mathematical robot, an 
automatic sequence control calculator, to 
speed intricate calculations needed for the 
war and scientific research. 

9. Use of ultraviolet light and triethylene 
glycol in air to reduce the spread of air- 
borne diseases. 


_ 4. Use of the mold chemical, penicillin, 10. The entry into the war of the 
in the successful treatment of a wide va- world’s largest bomber, the B-29 Super- 
riety of diseases. fortress. 
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AN ELECTRONIC 
ACCOMPANIST 


(Continued from page 284) 


As a further example, a single note neat 
the center of the keyboard would cause os 
cillation by both the soprano and_ bass, 
short-circuit the other two oscillators and 
each speaker would sound the same note. 
This prevents any speaker from remaining 
silent at any time. 

This organ should prove of great value 
in training of choirs and musical groups. 
Since each section hears its own part 
predominantly, less rehearsal and training 
is required and the final rendition is great 
ly enhanced. Congregations and audiences 
are thus enabled easily and correctly to 
follow assigned parts 
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Train Now for a 
Secure Future in 


Radio- Electronics 
Engineering 


There’s No Priority 
On A 
BETTER JOB! 


Add Technical Training to Your 
Practical Experience—THEN Get That 
BETTER Radio Job You Want! 


CREI home-study training in practical 
radio engineering enables you to go after— 
and get the better jobs that mean something 
in radio. There’s no priority on success 
but the better jobs are “rationed” to those 
men who have the necessary teclinical ability. 

Jobs that provide security—jobs that will 
mean something long aiter “tomorrow” 
has come and gone—must be won and /ic/ld 
on ability. The men who will retain the 
important radio-clectronics engineering posi- 
tions after the war is over are those men 
whose positions are essential—whose abili- 
ties are specialized, 

CREI home-study courses in Practical 
Radio-Electronics Engineering have been 
studied by more than 10,000 professional 
radiomen. In our proved course of home- 
study training, you learn not only how... 
but why! Easy-to-read-and-understand les- 
sons are provided you well in advance, and 
each student has his personal instructor 
who corrects, criticizes and offers sugges- 
tions on each lesson examination. 

Don’t say YOU haven’t the time. CRI! 
courses are designed to be studied in the 
most crowded schedules. You can study a 
few hours a week without interfering with 
your present work. So, write for all the 
facts now—for this is the time to make 
sure that your preparation for post-war 
success shall not be “too little, too late!” 


@ WRITE FOR NEW, FREE 36-PAGE BOOKLET 
If you have had professional or 

amateur radio experience and want 

to make more money—let us help 

you qualify for a better radio job. 

TELL US ABOUT YOURSELF, so 

we can intelligently plan a course 

best suited for your needs.—PLEASE 

STATE BRIEFLY YOUR BACK- 

GROUND OF EXPERIENCE, ED- 

UCATION AND PRESENT POS!I- 
TION. 


CAPITOL RADIO 


ENGINEERING INSTITUTE 


Home Study Courses in Practical Radio- 
Electronics Engineering for Profes- 
sional Self-Improvement 


Dept. RC-2, 3224 — 16th St., N. W. 
WASHINGTON 10, D. C. 
Contractors to U.S. Navy—U.S. Coast Guard 


—Canadian Broadcasting Corp.—Producers of 
Well-trained Technical Radiomen for Industry. 
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Progress in Invention 


Conducted by I. QUEEN 


GAIN CONTROL 
Patent No. 2,358,325 

HIS circuit, invented by George W. Fyler, 

Stratford, Conn., is suitable for ultra-high fre- 
quencies involving band widths such as those used 
in television. In ordinary amplifiers it is found 
that changing the grid bias (for gain control) 
varies the input capacitance by one or two MMF. 
A more negative grid decreases the capacitance 
and results in better low frequency response. 
Fig. 1 shows (a) normal bias, (b) slightly neg. 
bias and (c) still higher bias. 

It is also found that variation of screen poten- 
tial results in the opposite effect. Fig. 2 shows 
(a) normal, (b) and (c) progressively decreas- 
ing screen voltage. Fig. 3 provides a_ circuit 
where one effect balances the other. As the tap 
(t) on the voltage divider moves to the left, the 
sereen voltage decreases, resulting in a larger 
shunting effect of R. The increase of current 
through the bleeder circuit simultaneously in- 
creases grid bias. The final result is shown in 
Fig. 4 for (a) normal gain, (b) less gain (c) 
minimum gain. 


6L6 AMPLIFIER CIRCUIT 
Patent No. 2,358,148 
SING the slightly unconventional audio am- 
plifier circuit shown, it is found that tube 
life can be greatly increased and better efficienc 
obtained with somewhat greater output. 
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ELECTRONIC ALARM 
Patent No. 2,355,752 

HIS simple, efficient means of indicating 

changes in an external load is the invention of 
Joseph T. Repking, East Chicago, Il. 

The load circuit is completed through the fila- 
ment of an ordinary rectifier tube, such as an 80. 
A shunt by-passes such a proportion of the current 
that the tube filament receives its normal amount, 
and a high- and low-current relay is connected 
in its plate circuit. 

If the current in the external circuit decreases 
greatly, for example by the burning out of a 
number of lamps, current flow through the power 
rectifier filament decreases, reducing the emission. 
The underload relay contact falls back, ringing the 
alarm. Should abnormal input voltage, or a short 
in the load, increase the filament current, the 
increased emission sends more current through the 
tube plate circuit, operating the overload relay, 
opening the circuit and again actuating the 
alarm. 


The screens are grounded so that very litt 
plate current ordinarily flows. This eliminates the 
need for grid bias, and up to twice normal plate 
voltages may be used. The input capacitance is 
also greatly lowered, so that a greater impedan 
in the grid circuit may be used, 
a normal class-B circuit. 

The general operating characteristics are sim- 
ilar to those obtained in the operation of class-A 
triodes, according to the inventors, Wilbert H 
Cook of New York City and Henry C. Dalrymp!- 
of West Orange, New Jersey. 


FREQUENCY METER 
Patent No. 2,358,127 

N unknown frequency may be 

its beat note with a 
adjust the first to equal 
fore necessary to obtain 
frequencies are inaudible, however, so that ar 
approximation only is possible. With this new 
circuit, invented by Henry V. Hermansen, Balti- 
more, exact synchronism may be made throug! 
the use of a 6E5 or similar tuning eye tube. 

A crystal of known frequency is used in 
Pierce circuit between grid and plate. The ur 
known frequency is adjusted until the fluctuation 
of the shadow sector of the 6E5 céase, at whic 
point exact synchronism exists. 


as compared wit 


measured 
known frequency. 
the latter, it is there- 
zero beat. Very low 
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Improved AM service as a result of the 
increase in FM stations was seen by Paul 
Chamberlin of General Electric, in a recent 
address. The expansion of FM, he sa 
would bring about a decrease in the num 
ber of AM stations, with consequent reduc- 
tion of interference and opportunities fot 
increased power. Future AM_ stations 
500 or even 1,000 kilowatts might pro 
service over greater distances than tod 


Future scientists will be able to rea 
person’s mind whether he wants them to or 
not, declares Dr. Edgar Douglas Adrian oi 
Trinity College, Cambridge. The readi 
will be done directly from the brainwa 
recorded cn a encephalograph. Such el 
trical pictures of actual thought will 
possible only after the young men come 
back from war and start research again. 
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CROSS-OVER NETWORKS 
(Continued from page 288) 


| 


equal. This circuit is somewhat similar to 
the basic type in Fig. 1, but here we have 
added capacitive and inductive elements in 
series with tweeter and woofer, thus en- 
hancing the sharpness of cross-over and the 
frequency ae properties of the 
complex network. The basic action remains 
the same, series inductance cutting down the 
highs, and favoring lows, series capacitance 
favoring highs, shunt capacitance cutting 
highs, shunt inductance raising highs. 

Another form of network is shown in 
Fig. 4. It is apparent that here the series 
combination of L and C across the input 
may resonate at a definite frequency. When 
that happens, the voltage across the coil in 
shunt with the tweeter will rise to a peak 
value, which may be undesirable. Hills and 
valleys in the response of the speakers are 
not wanted, but a flat response is often 
desired. A great deal depends on other 
design factors. For example, if the speaker 
cabinet is of such design that the lows are 
not properly reproduced the peak may be 
permissible or even desirable in the case of 
the woofer and the series resonant circuit 
associated with it. An expansion of this net- 
work, quite simple in nature, involves adding 
an additional inductive element, as indicated 
in Fig. 5. An additional capacitive element 
is added in series with the tweeter. 

The division of frequencies is not compli- 
cated nor difficult to arrive at, but from a 
practical viewpoint there may be complica- 
tions in properly distributing the power. 
If too much power is fed to a tweeter it will 
overload. There is also the problem of tak- 
ing into account the efficiency of the speak- 
ers in converting electrical signal power into 
acoustical power. This efficiency may vary 
considerably for different types of speakers. 

A circuit that can be used on a practical 
basis is that of Fig. 6. Considerable flexi- 
bility is afforded by the design. The amount 
of power fed to the speakers can be con- 
trolled by selection of the turns ratios on the 
transformers. (See “Matching Leudspeak- 
ers” Radio-Craft, Dec. 1944.) Further, in 
the case of the tweeter, the power can be 
controlled by selection of the series capaci- 
tive element C5 if necessary. Usually, C5 is 
made large enough so that it offers little 
opposition to high frequency currents and 
the amount of tweeter power is then con- 
rolled by T2 and C6. 

References: 

Rapio ENGINEER’s HAnpsoox, Terman, 
Ist ed., p. 249. 

LoupsPEAKER Divip1inc Networks, Hil- 
liard, Electronics, January 1941, p. 26. 

Divioinc Networks For Two Way 
Horn Systems, Communications, June 
1942, p, 14, 

































































































































































































































































The RID (Radio Intelligence Division of 
the Federal Communications Commission) 
has investigated 9,000 cases of alleged 
subversive stations in this country and else- 
where. Nearly 400 such stations have been 
ie ated and put out of comméssion since 

y 1, 1940. More than 200 Axis spies have 
~ n rounded up in South America with the 
help of information supplied by the RID. 


_ The post-war newspaper may be printed 
m your own home and delivered to you 
at breakfast with the latest news up to the 
hour, according to facsimile experts. Even 
etore the war, 
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QUICK SERVICE! 


Our central location in the heart of 


the nation makes 
you quicker service. 

In these days of scarcity we have 
done everything possible to bring you 
the best in radio parts and equipment. 
In spite of existing shortages we have 
made available thousands of items as 
shown in our printed circulars. 

We are determined to give you the 
same quick service on “hard-to-get” 


it possible to- give 


parts as thousands have enjoyed in the 


past. Because parts move so rapidly 
these days we intend to continue our 
policy of publishing an up-to-date list 
of merchandise every two or three 
months. 

As additional equipment is released, 
we will be the first to have it. If you are 
not on our list to receive our flyers— 
mail the coupon today. 
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WE SPECIALIZE IN 
HALLICRAFTERS 


Service men all over the world are learning 
that the name “Hallicrafters” stands for quality 
in radio equipment. For many years we have 
been one of the country’s largest distributors 
of Hallicrafters—‘“the radio man’s radio.”” We 
have Hallicrafters available for immediate de- 
livery on priority. For full particulars, write 
us today. 
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OUR LATEST GET-ACQUAINTED OFFERS 


TUBE AND CIRCUIT 
REFERENCE BOOK 


Here’s a handy reference 
book that meets the demand 
for simple, easy to understand 
data on substitution of radio 
tubes. Contains valuable tech- 
nical information on tubes and 
circuits, It's a guide you'll re- 
fer to time and again. Send for 
your copy today! Only 10c post- 
paid. 
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immediately available 
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Trained expeditors select 
and ship, same day your 
order is received. 


Known since 1922 for the 
high character of our 
policies and practices—as 
jobbers, wholesalers and 
manufacturers. 


WORLD'S LARGEST 
RADIO SUPPLY HOUSE 


Originators and 
Peacetime Marketers 
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Lafayette 
kadio 


Write today for our bargain flyers 
and special bulletins, 





Photos Courtesy Bell Telephone Labs 


Small sockets as well as small tubes save space. The 6AK5 compared with the older 7I7A. 


MIDGET TUBE FOR H-F 


T has been said that the most important 

inventions of the present age is the multi- 
electrode electronic tube. Its use has made 
possible tremendous strides in the control, 
measurement, generation, transmission and 
detection of electricity. 

Research and experiment have resulted in 
rapid development of new vacuum tubes. 
Among the most recent are the 6AJ5 and 
6AKS5 pentodes. They were produced by the 
Bell Telephone Laboratories, which com- 
bined pre-war work on a highly efficient 
midget vacuum tube for broad-band carrier 
systems with H.F. requirements of the 
armed forces. At frequencies of about 50 
megacycles, these tubes provide more than 
twice the signal-to-noise ratio obtainable 
from any other tube! 

The 6AK5 is shown alongside its World 
War I counterpart in Fig. 1. Not only is 
the former distinctly smaller, but its Gm is 
12 times greater! The internal construction 
(magnified 10 times) is shown in Fig. 2. 
The spacing between control grid and 
cathode is only .0035 inch. While manu- 
facturing difficulty due to close electrode 
spacing is great, the result is a reduction of 
input capacitance, lead inductance, power 
requirements and noise level. 





Fig. |\—The 6AK5 and the 215A peanut tube. 
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The table lists 6AK5 constants. The 
6AJ5 is similar except that maximum plate 
and screen voltage is but 28, and it is there- 
fore convenient for aircraft use. Although, 
its total power consumption is only half that 
of the 6AKS5, its Gm is still high (2750). 


} 
i cami 4 


Fig. 2—Showing the close element spacing. 


6AK5 CHARACTERISTICS 
Max. diameter 34” 
Overall height 
Filament volts 
Filament current 
Normal plate volts . 
Normal screen volts 
Normal grid volts 
Plate current 
Screen current .. 
Transconductance 
Input capacitance ............ 
Output capacitance .. 
Plate-grid capacitance 


Comparison of the listed constants with 
those of ordinary tubes will indicate the 
excellent results to be expected from these 
new tubes in suitable equipment. They are 
being manufactured at present for use in 
air-borne and other mobile equipment ior 
high priority purposes.—/.Q. 
FEBRUARY, 
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_RADIO- AUDIENCE METER ‘iia from page 200) 


TF 


AUDIENCE TURNOVER 
FAMILIES GAINED AND LOST 
BY SUCCESSIVE BROADCASTS 

Program Broadcast Once a Week 
5 4 WK. TOTAL 


PER CENT OF ALL 


NEW LISTENERS 
RADIO FAMILIES " , 


60 


FORMER LISTENERS 
STILL LISTENING 


FORMER LISTENERS 
NOT LISTENING NOW 


HOW OFTEN 1S THE RADIO DIAL SETTING 
s of Different Dur 
Total Periods 


CHANGED? 


many tune out. 


T 
1 


a-television—a term coined by W. R. 
Baker to describe television inside an 
ishment—is likely to find many uses. 
ing at the TBA conference recently, 
Baker pointed out that television 
-windows, giving passers-by a view of 
is departments of a store, will become 
essity. Schools offer another large 
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Many interesting facts have 
covered. Two  sixty-minute 
compared in Fig. 2. 

Audience turnover is gauged in Fig. 3, 
showing how a given program gained and 
lost listeners over a four-week period. Fig. 
4 shows how often average radio dials are 
changed. We see that 56% of all listening 
periods are under 15 minutes duration. This 
is an important chart, as it is the most diréct 
indication of the listener’s interest. If the 
dial is changed every fifteen minutes, it is 
certain that there is a continuous and atten- 
tive audience on hand. 

Advocates of the Audimeter believe that 
this method overcomes disadvantages of the 
telephone surveys used in other methods of 
audience measurement. The Audimeter does | 
not merely indicate that someone is listening 
to a program at a given instant—it shows 
whether or not that particular program has 
been able to hold the attention of the given | 
listener throughout. Even more import- | 
ant, is that it is applicable to non-tele- 
phone homes, whose radio and purchas- 
ing habits are extremely likely to differ 
from those of the mass of tele phone homes. 

Against these considerations is urged the 
fact that the system does not directly show 
whether any listening is done—it merely 
records tuning. In many cases a set may 
be tuned to one station all morning or after- 
noon. Obviously the standard of attention 
in such cases mus t be low, and in many in- 
stances the radio may run for considerable 
periods with no one within earshot at all. 
Another objection is that should a listener 
tune in a station for a short period of time | 
—turning it out as soon as he grasps the 
program import—the Audimeter would | 
register a preference for that particular pro- | 
gram. The actual fact is that the listener has 
registered dislike for the offering. There | 
can be little doubt, however, that the film | 
offers remarkable opportunities for inten- | 
sive study, as all the afore-mentioned ten- | 
dencies can be deduced from the tape. 


dis- 
are 


been 
programs 


} 





We may expect constant improvement of | 
radio programs, long radio adver- | 
tisers and station executives are aware of 
the public’s desires. 


so as 


Photo C—The Hunter 
Audimeter, a remote 
recorder used in con- 
nection with table 
models where it is in- 
convenient to install 
the Audimeter near 
a radio. It may be put 
in a closet at some 
distance from the set. 


A few of the uses would be classroom 
by top-notch teachers, hom« 
classes for confined pupils, 
struction courses. Use in factories for 
supervision and for inspection in hazardous 
places has already been thoroughly dis- 
cussed, and will be a very important in- 
dustrial use of television. 
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CONCORD 


RADIO CORPORATION'S 
Sew 
“SPECIAL SUPPLEMENT’ 


HARD-TO- -FIND 
RADIO AND ELECTRONIC 
COMPONENTS 


16 pages crowded with listings ard) 
descriptions of such wartime essentials as... 


® METERS * VOLUME CONTROLS 
*® RESISTORS * TEST ACCESSORIES 
* SWITCHES * TRANSFORMERS 

* SPEAKERS * RHEOSTATS 

* RELAYS...and hundreds of others! 


Each page overflows with critical parts 
and equipment . . . urgently needed by 
industry, laboratories, government agen- 
cies, training schools, radio servicemen, 
military services, etc. Everything is the 
product of a leading American manufac- 
turer. All are first quality. And all are 
marked at prices typical of startling Con- 
cord values! Hurry! Our edition of these 
supplements is moving fast. And, since 
all items are subject to prior sale, we sug- 
gest that you wait no longer. Send for 
your FREE copy today! 


Rush this coupon... and we will send you the new 
16-page Supplement by the fastest possible means. 


BREEZE ERE eee eee 
CONCORD RADIO CORPORATION 
901 W. Jackson Blvd., Chicago 7, Ill, Dept. RC-2° 
Please rush me the new 16-page ‘Special ’ 
Supplement’ by Concord Radio Corp é 
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The service-record of 
Ohmite Brown Devil and 
Dividohm Resistors before 
and during the war... is your 
best guide to resistance- 
control tomorrow. Widely 
used in military and industrial 
equipment...everywhere! 
Write for Stock Unit Catalog 
No. 18. 


> 
Authorized Distributors Everywhere 
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An Electronic Mineral Locator 


ANY methods, such as seismographic 

means and resistance measurements, 
are in use for determining the nature of 
the earth below its surface. A new prin- 
ciple, simple and effective, is now avail- 
able in the field of prospecting, for locat- 
ing surfaces of discontinuity and strata in- 
terfaces such as “marker beds” in oil fields. 
The inventor, Gary Muffly of Penn Town- 
ship, Pa., has discovered that at such inter- 
faces, distortion of an applied EMF takes 
place. Two low frequencies are transmitted 
through the earth and because of resulting 
distortion at surfaces of discontinuity, rec- 
tification and modulation occurs. Additional 
frequencies (sum and difference) are there- 
fore present and may be detected and meas- 
ured. 

Previous difficulty due to natural ground 
currents is eliminated, since the latter are 
usually direct current or slowly fluctuating 
and cannot interfere with an A.C. detector. 
Frequencies used may be 100 and 80 cycles 
per second and voltages in the neighbor- 
hood of 1000. Modulation frequencies are 
therefore 20 and 180 cycles. 

Fig. 1 shows the basic arrangements, 
wherein the electrodes in the earth form a 
square about 1000 yards on each side. The 
resultant current paths, both on the sur- 
face and below, form melon-shaped figures 
between electrodes. In a vertical plane half 
way between them the current path will be 
horizontal and cannot intercept any hori- 


zontal interface which may be present. 1 
straight line joining a set of electrodes 
therefore always in a neutral zone. li 
exists at all, the modulation effect will 
present in the intermediate zones, denoted 
dotted lines. 

To operate, a fixed electrode is set i 
the ground some distance from the squ 
while a probe electrode is moved from 
position to another. Voltages picked up a: 
filtered (to remove the or-zginal 100 and 
cycles), amplified and indicated on a met: 
Equipotential lines and points of maximu 
potential may then be plotted in the are: a 

Fig. 2 shows what may be expected w1 
different horizontal interfaces are encou 
tered, for example that between a lime- 
stone stratum and one of sandstone. Plot- 
ting of voltages will result in a figure su 
as shown. Note that the voltages at op 
posite sides of the square diagonals are o1 
of phase. 

If the potential curve takes the form 
curve A, it will be found that the interi 
is shallow, if the curve is like B, the 
terface is deeper and if like C, the disc 
tinuity is very deep. For determining depth 
the important measurement is the pe sit 
of the potential maximum rather than its 
value, which varies with the type of int r- 
face. The potential curve corresponds to 
points on a line through the center of thu 
square and parallel to its sides. Fig 3 shows 
a sloping interface and resulting curve —/.0 
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BROADCAST EQUIPMENT 


WEDDED ATTA 


As we have seen, the creation of a broad- 
cast signal which will convey speech and 
music to the listener’s receiver involves the 
production of a continuous R.F. carrier 
upon which there is superimposed the pro- 
gram, the wave-shape of whose signal is as 
nearly identical as possible to that of the 
original sound produced in the studio. The 
standard broadcast radiotelephone transmit- 
ter is that apparatus w herein a fundamental 
R.F. wave is generated, amplified, ampli- 
tude-modulated, further amplified (some- 
times depending upon modulation level), 
and finally delivered into the radiating 
system. ‘ 

The first consideration in the transmitter 
equipment is the oscillator, which originally 
generates the R.F. carrier. The F.C.C. re- 
quires that “ the frequency of all sta- 
tions shall be maintained within 20 cycles 
of the assigned frequency.” This means that 
a maximum frequency drift of +10 c.p.s. 
is permitted. Oscillators controlled by crys- 
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(Continued from page 283) 


tals have the greatest frequency stabilit) 
and are always used in broadcast trans- 
mitters. 

In its simplest form the crystal oscilla 
appears as at Fig. 2. It utilizes the cryst 
piezoelectric effect, which was previous 
mentioned in the discussion of the cr} 
pickup, wherein it was stated that an E. 
is generated between the faces of a cr 
when a mechanical strain distorts its shay 
The converse is also true—an electri 
charge impressed across the faces will caus 
the crystal to change its shape. It is this 
latter property which causes the crystal t 
behave exactly like an ordinary tuned 
cuit, the equivalent of which is shown 1 
Fig. 3. L represents the crystal mass whi 
is effective in the vibration, C represe! 
the mechanical compliance or rigidity, 
represents the internal resistance du 
friction, and Cl is the capacitance due t 
the holder electrodes and the crystal di- 
electric. 
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Several crystalline substances exhibit this 
piezoelectric effect ; among them are quartz, 
Rochelle salts, tourmaline, and cane sugar. 
Rochelle salts are the most active in this 
property, but quartz is used almost ex- 
clusively for controlling the frequency of 
oscillators because of the important advan- 
tages it offers. It is inexpensive, has a low 
temperature coefficient, and is practically 
impervious to light, shock, moisture, and 
aging. Furthermore, due to its extreme 
hardness and low frictional coefficient, it 
has very low internal resistance, with the 
result that the circuit has a very high Q. 
Thus the resonance curve of a quartz plate 
is extremely sharp. It“is this characteristic 
of the crystal that makes it particularly 
desirable for use in controlling oscillator 
frequency. In practice, the selectivity of a 
crystal circuit may be around 100 times that 
which can be obtained with an equivalent 
LC circuit. 


It must be borne in mind that although 
the slab of quartz used as a resonator is 
usually referred to as a “crystal,” it is not 
actually an entire crystal, but only a section 
of one cut to certain dimensions and specifi- 
cations. Plates are cut from a natural quartz 
crystal at various angles to its electrical, 
mechanical, and optical axes, resulting in 
varying electrical and mechanical charac- 
teristics. 








L Fig. 3—The quartz 
crystal acts like a 

c a very high-Q  coil- 
. condenser combina- 





tion. 














Frequency ‘stability of a quartz plate 
resonator depends upon the tuning of the 
output circuit, oscillator tube operating volt- 
ages, power taken from the tube, type of 
crystal cut, and ambient temperature. The 
first three factors depend upon the design 
and operating characteristics of the circuit, 
and are usually maintained constant. The 
latter two, however, are inter-related varia- 
bles of considerable importance. The type 
of cut of the quartz plate determines its 
“temperature coefficient of frequency,” 
which is usually expressed in terms of fre- 
quency change in cycles per second, per 
megacycle, per degree Centigrade. This 
coefficient may be either positive, ie., fre- 
quency varies directly as the temperature, 
or negative, with frequency decreasing with 
increasing temperature. This calculation is 
not quite as complicated as it may first 
appear, and this can be best demonstrated 
by an actual example. 

Suppose we have a 1,400-Kce. X-cut 
crystal, calibrated at 50° C., having a nega- 
tive temperature coefficient of 20 cycles per 
megacycle per degree Centigrade, and we 
desire to find at what frequency it will 
oscillate at 60° C. First we see that the 
temperature has increased 10° C. Then at 
one megacycle the frequency would change 
by (10x20), or 200 c.p.s. Since the cali- 
brated frequency is 1.4 megacycles, the fre- 
quency departure from this frequency would 
be (1.4.x 200), or 280 c.p.s. The temperature 
has increased and the coefficient is negative ; 
hence the drift is minus and is subtracted. 
_ new frequency is (1,400 -0.28), or 

1,399.72 Ke. Any such calculation is made 
in this way, with due regard for the polarity 
of the coefficient. 


Practical means of eliminating crystal 


drift will commence our discussion next 
month, 

(To be continued) 
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NEW FM RECEIVING SYSTEM 
(Continued from page 279) 
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features include an input impedance char- 
acteristic designed to improve lock-in oper- 
ation of the oscillator. The discriminator 
also, by its narrow response range, shares 
some of the work of reducing response 
to amplitude variations in the signal. 

The new system is not only likely to 
offer an improvement in FM reception— 
it will also render a service in pointing out 
that improvements may often best be made 
by attacking the problem from a new and 
unexpected direction. 


Abstracted from “A  Frequency-Dividing 
Locked-In Oscillator Frequency-Modulation Re- 
ceiver” by G. L. Beers in the December, 1944, 
Proceedings of the 1.R.E, Drawings are also re- 
produced by courtesy of the Institute of Radio 
Engineers. 

ue 


Dr. Frederick E. Terman, author of the 
standard works Radio Engineering and 
Radio Engineers Handbook, has been ap- 
pointed dean of the Schoof of Engineering 
of Stanford University at Palo Alto, Cali- 
fornia. 


ANSWERS TO 
ELECTRONIC PUZ- 
ZLE 
(Page 303) 
The numbers add 
up to 34 in every 
direction, if an- 
swers are correct. 
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G-E TUBE CHECKER .,....:. ::;, 


accurate tube checking which saves you time and trouble and 
keeps your customers happy—that’s the job the TC-3P is 
built to do. Line Voltage and tube quality, or shorts, may all 
be checked on one selector switch. Individually operated 
switches permit placing the proper voltage on the proper pin 
of the tube. The G-E Tube Checker is available in either the 
Portable (TC-3P) or Counter Model (TC-3). Write: Elec- : 
tronics Department, General Electric, Schenectady, N. Y. 
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Get Ready for Steady a 
=—12 WEEKS TRAINING 


After the war—what? Can you step 
into good- pay a time work or is 
ie experien too ‘‘one sided"? 
2 weeksin the b big COYNE shopsin 
Chicago prepares you for the greatest 
opportunity field, Electricity. 


“LEARN-BY-DOING” 


Learn power-house work, motors, 
house-wiring, air conditioning, illum- 
ination, maintenance, etc. Also In- 
dustrial Electronics included now 
at no extra cost. Work on actu: al 
equipment — **Learn-by-Doing.' 


EARN WHILE LEARNING 


mu help Ry 3 get part time work if you 
need it, to help out with living expenses 
while training, and let you pay most of the 
tuliton after wrad= 
uation. Free life- 
time job service. 
Trained men in 
big demand. 


FREE BOOK 


pon. ves full details. 
nd for it now. 





We have facilitics 
‘or men with 4 al 











MAIL COUPON TODAY FOR FREE BOOK 


C. LEWIS, Pres. COYNE Pa ICAL SCHOOL 
Jods Bouma st, bere. 2 hicago 12, Wl. 
Send me BIG FREE BOOK wane all details on Coyne Training, 
**Pay After Graduation’’ plan, Lifetime Employment Service, 

extra course in Industrial Electronics. 
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L City State 








Industrial Electronics has achieved suf- 
ficient importance to warrant opening a 
school for training in that subject alone. 

The school is an activity of Industrial 


Electronics, Inc. and the Visual Train- 
ing Corp., both of Detroit. Designed pri- 
marily for returning veterans, instruction 


is open to any qualified person. 
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reprocess 
your dead 


RADIO TUBES 


NEW Scientific Process 


REACTIVATES THORIUM 
CONNECTS OPEN FILAMENTS 
CLEARS SHORTS and 
MICROPHONICS 


(NOT the old “flash” trick) 








MINIMUM ORDER 6 TUBES 


ce 90: 


CASH 
1 volt & 3-O5 


C. 0. D. 
ONLY $1.00 


30-Day Guarantee 


Every tube fully tested in 
checkers & sets before playing 




















APPROVED BY OPA 
Send itemized list with order 


Make sure glass, base & prongs are in- 
tact... flashed, exploded or open ca- 
thodes REJECTED and NOT RETURNED 


RTS RADIO TUBE SERVICE CO. INC. 


6805 20th Avenue. Brooklyn 4. N.Y. 
312 
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"LUMINESCENT RADIOS _ (Continued from page 231) 


wut 


watt tubes, but their 
design is questionable. 
though probably 


suitability to radio 
Also available, al- 
not of specific interest 
to the radio man, is a 4-watt bulb type, 
“360 BL” fluorescent lamp which operates 
only on a 24-volt direct current.) Being 
discharge lamps, the fluorescent tubes re- 
quire circuits of proper design and shield- 
ing to prevent interference. Provision also 
must be made for suitable starting of such 
lights. 

The argon glow lamp may be of particu- 
lar value for use with the lower price sets. 
Available in various sizes from a %4-watt 
to a 24%-watt bulb (maximum output size 
at the present time), these lamps offer a 
wide range of inexpensive exciting. light 
sources rich in long wave length ultravio- 
let, but low in output. 

When phosphorescent pigments are used 
only for their afterglow properties, light 
sources containing appreciable amounts of 
visible energy may be used for excitation 
to phosphorescence. Sunlight is therefore a 
most efficient and satisfactory exciting light 
source, with the afterglow effective in the 
dark. The lighting systems—fluorescent and 
incandescent—in regular use today also are 
satisfactory, as are all “black” lights. 

Fluorescent pigments are specially man- 
ufactured inorganic compounds produced 
under conditions insuring the greatest pos- 
sible purity. They are generally zinc sulfides 
and combinations of zinc and cadmium 
sulfides, and are relatively fine in particle 
size. These pigments are suitable for incor- 
poration in plastics and paper, and for the 
manufacture of fluorescent paints and inks. 

Fluorescent pigments are available in a 
range of colors from blue to red. The day- 
light colors vary from white to yellow, but 
this color may be modified slightly with 
the addition of small amounts of suitable 
transparent dyes with only little apparent 
loss in fluorescence. 


PHOSPHORESCENT PIGMENTS 

Phosphorescent pigments may be divid- 
ed into two groups: (1) Those having a 
short (up to two hours) afterglow and (2) 
those having a long (6 to 10 hours and 
more) afterglow. 

The short-afterglow phosphorescent pig- 
ments are also zinc sulfides and combina- 
tions of zinc and cadmium sulfides. In the 
manufacture of these pigments, high tem- 
peratures are used in their calcination, re- 
sulting in coarser particle size with certain 


AUDA LLALEUULE 


fractures in the crystalline structure of mole 
cules which trap some portion of electrons S 
for later emission of light (afterglow) 
These pigments are quite stable, and suit- 
able for most applications, They are avail- 
able in light green, pale yellow, and yel- 
low-white daylight A seal (modifiable with 
suitable dyes) and brilliant green and or- 
ange-yellow afterglow. 

The long-afterglow phosphorescent pig- 
ments are calcium and strontium sulfides, 
prepared by calcination at higher tempera 
tures. They are quite coarse in particle size, 
and have faults in molecular structure that 
trap electrons for longer periods of time. 
They make satisfactory phosphorescent plas- 
tics, paints, coated paper, silk screen plates, 
and textiles. These long-afterglow pigments 
are sensitive to moisture, requiring care in 
incorporation if exposure to moisture or 
water in use is expected. The daylight col- 
ors are off-whites and a pale green, which 
may be modified with appropriate dyes. The 
phosphorescent colors are violets, blue and 
greenish-blue. 


PRACTICAL APPLICATIONS 


Luminescent pigments have been used in 
the war effort in connection with a variety 
of applications involving night operations 
with the dark-adapted eye. Many of these 
applications undoubtedly will be carried 
over to peacetime. Fluorescent dials on 
combat planes point to fluorescent dials on 
the post-war radio, particularly the tele- 
vision set. A logical application in connec- 
tion with this development would be fluor- 
escent programs for distribution to the radio 
owner. Carrying this thought one step fur- 
ther, fluorescent pigments may bring color 
to a television reception room and, at the 

same time, permit safe movement in the 
room without the use of regular lighting 
This application could employ fluorescent 
draperies, upholstery, lamps and shades, pic- 
tures and murals, and other articles. 

Phosphorescent pigments, too, may be 
used in connection with the decorative ef- 
fect, and also to make the trade-mark plate 
luminescent. A name plate that continues 
to glow after the radio is turned off would 
leave a lasting impression of the maker's 
name on the viewers’ minds. Dial knobs 
and parts of the cabinet, varticularly if made 
of plastic, also could be luminescent—phos- 
phorescent in the lower priced units and 
fluorescent in sets which are equipped with 
“black” lights. 
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Suggested by Thomas Jewett, Clyde, Ohio. 
“He's sore because he can't get his favorite radio stations on his 
handie-talkie." 
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A PRIMER OF AVIATION RADIO 
(Continued from page 272) 
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ments over the Adcock range. Repeated 
tield tests have proved that instabilities of 
the low frequency range are not nearly so 
evident on the VHF. While these so-called 
line-of-sight ranges will not service as large 
reas as a low frequency range, they are 
cheaper to install. It is possible to use more 
of them because of their absence from re- 
flected sky waves. 

In flying a range aurally, because of the 

inability of the human ear to detect changes 
in signal level of less than about one-half 
decibel, there can be many ~ inter- 
pretations of the twilight zone. This zone is 
the area where either the A or N fades into 
the on-course signal. Two aircraft may be 
flying the same range leg in different direc- 
tions, observing the opposite twilight zones 
to prevent collision. 

In the VHF range system visual legs, 
signals which cannot be used aurally, but 

erate an indicator on the instrument pancl, 

available. This instrument is a zero- 
nter meter. When an equisignal course is 
being followed there is zero deflection. Fly- 
ing to the right or leit of the course will 
cause the vertical needle to deviate to the 
right or left and thereby indicate in which 
way to correct the aircraft heading. The 
visual range leg is accurate within much 
closer tolerances than the aural leg because 
of the ability of the indicator to detect small 
changes in signal intensity. The aural VHF 
range leg is also sharper than the low fre- 
quency range leg. 

The cone of silence is an area of no sig- 
nal directly over the radio range and is 
used for orientation and navigation. The 
cone is more clearly defined on the VHF, 


but in either case it is a negative indication | 


rather than a positive one. The Z marker 
was developed for the specific purpose of 
giving an indication when passing over the 
range station. The marker consists of a low 


power transmitter and a directive antenna | 
array, operating on a frequency of 75 Me. | 


: projects a vertical beam through which 
craft will pass when flying over the range 
tion. A special receiver without tuning 
trols provides both aural and visual in 


ition. The visual indicator is a smail | 


red instrument light. 

lhe fan marker also operates on 75 Me 

| is used along the airways as an aid t 
navigation and traffic control (see Fig. 3). 
The name is derived from the fan-like pat- 
ern of radiation. This pattern is keyed in 
such a manner as to offer positive identifica- 
ion and prevent any possibility of confusing 
it with other fan or Z markers. Passing 
through the elliptical shaped pattern gives an 


instantaneous fix without interfering with | 


the radio range. By the use of different mod- 

ulating tones and suitable filters on the re- 

ceivers, the outer and inner markers on the 

instrument landing system, the fan markers 

nd Z markers—all operating on the sane 

Irequency—can be made to actuate different 
red lights on the instrument panel. 

r! he most widely used instrument landing 

stem operates entirely on the VHF. The 

stem — of four principal elements, 

localizer which is a visual type two 

se radio manna the glide path, and 

r and outer marker. The localizer trans- 

er produces a visual radio range course 

the center of the runway (and a recip- 

course on the other side of the trans 


). In some instances the VHF radio | 


and localizer may be combined. This 
nerally not done because traffic flyine 
range would be delayed by aircraft lan‘- 
(Continued on following page) 
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HALLICRAFTERS * HALLICRAFTERS 


RECEIVER HEADQUARTERS 


por the Nation 


Berore the war Bob Henry served the amateurs 
as the world's largest distributor of communications 
receivers. 


Now Henry Radio is Hallicrafters receiver head- 
quarters for the Nation at war. Hallicrafters Re- 
ceivers can be supplied on AA-I! priority. | can 
usually supply SX28As at $223.00, SX-25s at $94.50, 
and PM-23 speakers at $15.00 at once. It takes 
longer to supply other models. 





COMPLETE Soon, it is hoped, non-priority orders can be filled 
STOCKS and Bob Henry can become again Hallicrafters 


I have in stock some headquarters for the nation at peace. 
Hallicrafters receivers 3 ; 
available for imme- | have stores at Butler, Missouri, and at 2335 West- 


diate delivery on pri- wood Bivd., Los Angeles 25, Calif. 
ority and the follow- 


ing parts without pri- 
ority: meter rectifiers 
$1.95, transmitting 
tubes, transformers, 
resistors, condensers, 


Se ane on Bob Henry, woara 
ee HENRY RADIO SHOPS 
Butler, Mo. and Los Angeles, 25, Calif. 


Your orders and in- 
quiries are invited. 








SYILAVYDITIVH F SUAILAVUEDITIVH » | 


“WORLD'S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERG” 
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—=ATTENTION- 


DEALERS and SERVICEMEN! 
RADIO CITY 


MODELS 446 AND 423 


MULTITESTERS 


NOW AVAILABLE WITHIN 
30-60 DAYS ON AA-5 PRIORITY 


Place your orders Now! 


Here are two very popular instruments, 

combining ruggedness, comprehensive ‘ 

ranges and low cost. A great opportunity > sors 9% 
to get top-quality instruments at these Illustrated Above: Model 423 
low prices. Better place your orders now. 


Volt-Ohm-Mi HNiammeter—RANGES: 
2 7 1D).C. voltmeter 0 2.5-10-50-250-1,000 volt AC 
A.C.-D.C. Multiteste-—RANGES: voltmeter: 0-10-50-250-1,000 volte. D.C. milli 
D.C. voltmeter: 0-5-50-250-500-2,500 volts. A.C ummeter: 0-10-50-250-1,000 atomoaes Ohm 
voltmeter: 0-10-100-500-1,000 volts. Output volt meter: 0-500-100,000 ohms; 1-10 ms. Dec 
meter 0-10-100-500-1,000 volts. D.C. milliam- hel meter: -10 to 15-4 to 29-18 Hey ms 10 to 55 d 
meter: 60-1-10-100-1,000 milliamperes. D.C. am Db range is calibrated for a 500-ohm impedan 
meter: 6-10 amperes. Ohmmeter: 0-500-100,000 line. For lines of other impedance rre 
ohm; 1 megohm. Decibel Meter minus 8 t charts are supplied 
plus 55 decibels 


MODEL 423 is supplied ir 
MODEL 446A is an open-face instrument —p- -2 6 


" vood 
\ h case 2” x 5%" x 3% Welgh 
gee in a hardwood, walnut-finish case, ! Cor plete wit h “self-contained 


1 bat 
4” x3". Weight 21 oz. Complete $ teries, ready to operate 
with batteries ready to operate 13. 45 


MODEL 423P is similar to 423 
MODEL 446AP is the portable type. Com 


in a portable, solid walnut 
plete with batteries, ready to $15 45 Complete with batteries and 


} 
a 


operate lea ready to operate 


Contact our nearest branch, listed below, for rapid delivery. 


— BRANCHES — 
PHILADELPHIA: 


3145 N. Broad St., 5435 Market St. 
‘ ALLENTOWN, PA.: 
RADIO ELECTRIC ie amin" 


CAMDEN, W J.: 
513 Cooper St. 
E R V : @ bE ( @) WILMINGTON, DEL.: 
a 219 W. 8th St. 


Main Store: N. W. Cor. 7th & Arch Sts., Philadelphia, Pa 
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(Continued from previous page) 
ing under instrument conditions. The verti- rf be A L E ~ 


cal needle used as the localizer indicator is 
also used for the visual VHF range legs,| | HM ARD-TO-GET ITEMS 


since both transmitters are operating under ie ; 

_ - ~~ rand new, , 
the same conditions. lf the pointer is in the are in PERFECT WORKING ORDER. in many caves, 
. . as trerat H > the parts alone total more than the price we ar 
vertical position the aircraft is on the asking. Satisfaction guaranteed or your money back. 
bisector of the runway regardless of the ORDER FROM THIS PAGE. Use our convenient coupon 

® includ t 
plane's heading. Indications to the right or charges, otherwise order to sent enprecs collect. ane 
left of the runway are readily observed to excess will be refunded. All C.0.D. shipments require 
; ‘ . : J 20% deposit. No C.O.D. Shioments on orders for tess 
an accuracy of 1°. than $5.00. If full remi es order de- 
Th, ‘<3 . - Sod : gs . . duct 2% discount. Senda money order, certified check, 
The glide path needle is pivoted in a or new U. S. stampa No C. O. D.’6 to foreign coun. 
horizontal position. When approaching the tries. 


see field for an instrument landing the needle 

are real REGULATORS .. . hava is held in a horizontal position, If the needle THE MAGIC ELECTRIC WELDER 
Automatic Starting Resistor whichy is above the horizon the plane is below the ' a 2 < 
initial surge and saves pilot ligh glide path. If the necdle is below the hori- . 

. . Ask Your Jobber. zon the plane is above the glide path. 
= The outer and inner markers used in this 
system are of the fan type. As the aircrait 
passes over the outer marker it will operate i gl a 
a purple-colored indicator light. This is a Za gga cop 
check point to indicate the proper altitude Complete 


er unit, flar 


* »Hnite iti The ji » -e etall 
for a definite position. The inner marker ane. Giles ie eetiee ta aoe Cane 


will flash an amber-colored indicator light . mask x sncluded. dust plug it in any electric out 
as the plane passes through it. The inner ON THE GREAT WELDING BOOM. This fine 
marker is located just before the runway Spout Sean hous COMPLETE SAFETY 1s assured. No 
and serves as a final check point. Because s this outfit. SET EoMES COMPLE — h 
of the proven dependé ibility of the markers sed by the U. 3. Navy. American Tel. & Teles. Cp 
and the difficulty in controlling the angle of Simple instructions witn each gone year. $19.95 
2 oO > aV ( ' . 

the glide path, this latter feature may not ITEM NO. 158 oe 

become standard equipment for some time. 


There are numerous other instrument WESTERN ELECTRIC BREAST MIKE 


oe . ’ This is a fine light-weight air- 
landing systems now under dey clopmen t, craft carbon microphone. It weighs 


WAY TO REPLACE especially those designed around the radar 1, Seas 
n 2 


and electronic discoveries arising from war owns ane tee E-wey owivel- 
time re search pe to any desired position. 
» ere are 2 7 straps; 
. . . 1 . goes > eck, he 
Emphasis has been laid on the radio around "chest. © Strat es can t 
. . snappe on a or quic an 
range and other airway navigation aids. Ingenious arrangem oe 
his excetient ke 
However, planes make wide use of omni- adapted for home pimtice ah 
° ° private communication systems. F 
directional radio signals such as broadcast dismounting breastplate. it can be 
se as les mike. 
p 
AMPERI EC. ose Gna a ae stations, aircraft and marine radio beacons, comes cy ES 6.fo0¢ 
and even keyed signals from fixed radio- Diate, | hon-rustable. 
DP Mew PER. IT HAS NEVFR 


Ss ye IRAN’ T 
telegraph stations. The CAA has medium BEEN SOLD AT SUCH A LOW PRIGE BEFORE. ORIG 
° ° : INAL LIST PRICE 615.00. Shipping weight. 2 Ibs 
power homing transmitters located at vari- 


a : ee ITEM NO. 152 
ous fields for use with loop direction finders. VOUR PRICE 2.00 scccccccccccccccces $2.55 


Primary use of these aids is on long over- POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

















WRITE FOR REPLACEMENT CHART 











water flights where radio ranges give a 
quate coverage. By the use of manual « 
automatic radio direction finder loops navi- ' 
ade Sturatty constructed to precision 
ration problems are quickly, accurately, and Wie Zosss eke, this self-starting, shaded 


g 
simply executed. t ; 

Ground radio facilities which can fix the HE evices, Cu rent interrupters. 
position of. aircraft are now widely used. i ~, indow Displays, Photocel! Contro! 


The principal type is the cathode-ray Ad- Ni : iSleture Gomes. Gechanicnl moe: 
cock system which can take bearings of i | (eo 
wane . " . y Cor bout 15 watts of 
greater feces y - the — and a power ant has = ‘speed 9 D~, 3.000 
> A e eare: wr, is 
irequencies than the aircraft loop. This 0.7. Unie wit seen epee 
Kit No. 1—100 %4-Watt carbon system avoids the necessity of manipulating with $00 the pte pe 35-inch, tacotese tended 
resistors—color coded . Dimensions. 
the loop, and gives an instantaneous bearing has oe, aie De St 


Kit No, 2—-100 carbon resist- : by producing a spot or line on the cathode a Designed. for Tho. 20 volts. Bocac 
ors—25 1-Watt, 75 44-Watt ... $2.94 screen on the relative azimuth of the air- eye .C. gnly. Shp. Wt. 2 Ibs 
* ' rz actice the plane 
us Se. $100 1/8: Wait tacel- craft. In general practice the plane holds 
Sind sentetute—coloe coded... 2 | down the transmitter key and the ground 
ipa : station obtains a bearing. Several of these 
™ © bee SS . : stations working together can obtain a fix LIMITED QUANTITIES! 
ass al © s Pi : ha es . > he Te 7 sec tte 
List price over $20.00 $5.83 in the same manner as the aircratt uses its 
any ; : loop to take cross bearings on more than PROMPT SHIPMENTS! 
‘it No. 5—25 popular assorte . atonal «a an i die a tas r ‘ 
ce pt meat | one sig nal source. These fixes may be taken It’s Easy to order—Clip Coupon—Order from 
| under favorable conditions over one thou- This Page—No Catalog Sent. 
Hook-up and Push-back Wire— sand miles from the plane. 
89c per 100 ft. 10 assorted 100- : C MAIL TODAY—NOW! 
rt. rolls , 7.8 
ft ro only $7 0 | t sround to _—— teletype i 1S ~~ " . Peeeenee eee eee eee eee eee ee SG 
- 7 P h 5 - e g 4 d 
Kit No, 6-—20 assorted trimmer oo ¥ 4 new, devices awaiting the fina HUDSON SPECIALTIES Co. 
and padder condensers .96 victory yetore experimentation can be suc- 40 West Broadway, Dept. RC-2-45, New York 7, N. Y 
| cessfully concluded. Radio controlled auto- I have circled below the number of the items I’: 
ye . > are > ic ave > a 
matic pilots are the logical development to ordering, My full, remittance of 8.0 +i e oi 
follow the Fluxgate and Gyrosyn compass. ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 
Kit No, 8—50 assorte bbe The terrain clearance indic ris expecte or deposit of losed (207 
IAS ccrcttactescsereens The terrain clearance indicator is expected | 5 Stateat"entt alc o.b: foe’ pilesia' NO 60.0 
, to become standard equipment as will many ORDER FOR LESS THAN 3. 00. (New U. S. stamps 
e e e e ® ° ° check or money order accepted 
Write for our latest bulletin listing hun- other new units of aircraft radio still in the Circle Item No. wanted 167 152 
oe Se eee See tr Ge cae experimental stage. A rather thorough ac- 
quaintance is the minimum requirement for 
the radioman if he does not want to become 


: hopelessly outdated in his knowledge of air- 
LIFETIME SOUND craft radio. This primer has touched the 
et ia pemeem | hich spots in the hope of showing the 


P.0.BOX 834 TOLEDO 1 OHIO. U:S.A. importance of such an acquaintance with 
ene aviation radio. 





(DEAL FOR EXPERIMENTERS—101 USES 


r 
| 











Kit No. 7—50 assorted termin- 
al lugs—2 to 6 lugs 


Please Print Clearly 





Send remittance by check, stamps or money order: g 
register letter if you send cash or stamps. 


L_onaaaanenaananeanannnosed 
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RADIO PILOT LANDS PLANES 
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miles. A cross-pointer device on the air- 
plane instrument panel indicates whether 
the aircraft is flying above or below the 
glide path; when the two needles come 
together at a right angle, the flying machine 
is therefore indicated to be on the true flight 
path. 

The 2%-degree glide-corridor angle is 
equivalent to a 400-feet-per-minute rate « 
descent, at a ground speed of 100 miles per CABINET cs 
hour. The glide-path may also be employed = 
as a rough index to the distance of the air- ITS G-C CONTACT 
plane from the runway, inasmuch as each G-C DIAL BELT K SERVICE KIT 
200 feet of altitude represents about one ; ‘ontains special contact 
mile of distance from the airport. If, for Exact replacement a G-C agli} cleaner wee ee oe 
example, the airplane's altimeter indicates belts. Easy to install WIRE an ese 


| > nis nine 
m — tfect . 1 types clean noisy contre 

: inga—no adjustments—a perte ‘ insulation from all ty Out of ten without 

1,000 feet when the plane is de scending on “y every time. Kits come with he _ Does the job instantly, times ¢ 


hassis or con- 
? 3 ideal tool dismantling ¢ 
the glide-track, the pilot knows that the Mt ev 00. 200 or 300 belts foo ns 


self 
‘ trol unit. Pays for it 
H : ¢ for radio men, electrictans ae over and over 

plane is about five miles from the end of the sound men, 

runway. 


THE GROUND EQUIPMENT 3 Order From Your Radio pe 
As previously indicated, the ground radio | ALWAYS ASK FOR G-C PR 


equipment consists of the localizer trans- 


mitter, installed in a truck and placed 1,000 GENERAL CEMENT MFG 
fect from the upwind end of. the runway. . . 


Marker transmitters are hauled in jeeps t 
irker transmitters are hauled in jeeps to careb ows. 1ncewois 





FREE 
STEEL 











varying locations. 

Radio equipment in the airplanes receive ——_______—— 
the signals from the ground radio transmitters. Both localizer and 
glide-track radio receivers intercept impulses on a combination LE T | T 
antenna or on two individual antennae, depending upon the type . ELECTRIC 
of the airplane. A small control box, readily accessible to the pilot, a PLANTS 
enables him to select any one of six radio receiving frequencies ’ 


for the localizer, and any of the three wave lengths for the glide- & por Radio and 














path beam. 
To bring an airplane to rest (still the most difficult feat of | y 9 My 
flying) by this blind landing system, the pilot approaches the air- Electronic Applications 


port on the conventional guiding radio beam, by his automatic ONAN ELECTRIC GENERATING Models 
radio compass or by other radio aids to navigation. When at a PLANTS supply reliable, economical 
distance of 20 miles of the airfield, the pilot switches on the right : 
channel or frequency for making a landing at a certain airfield. 
Then he “brackets” the localizer and navigates until the glide-track 
is intersected. At a height of 2,500 feet, the pilot intersects the glide- 
corridor when 13 miles from the airfield. At this juncture, he starts 
his glide along the glide-path, lowering the airplane wheels and 
flaps, thus curtailing the power and increasing the revolutions per 
minute as the aircraft approaches the airport. —— 

Upon breaking through a screen of low-hanging clouds, the pilot from 6 = 4000 a 
is able to continue his descent onto the runway. Flight tests have | Dual voltage ty we 
indicated that an expert pilot can negotiate a complete blind | geaiiatie. Wette ter 
landing on the runway, although the system has been dedicated | . e ngineering assist- 
to the function of lifting the weather hazard of overcast by flying . ance or detailed lit- 
blindly—and safely—through it. Pa ' erature. 


POWER AND LIGHT FOR EVERY EEO 


range from 
350 to 35,000 watts. 
electric service for electronics appli- A.C. types from 115 
cations as well as for scores of gen- to 660 volts; 50, 60, 
eral uses, 180 cycles, single or 
Driven by Onan-built, 4-cycle gasoline three-phase; 400, 500, 
engines, these power units are of and 800 cycle, single 
single-unit, compact design and sturdy phase; also special 
construction. Suitable for mobile, sta- frequencies, 

tionary or emergency service. D.C. 


FORECAST OF FUTURE FLYING Over 250,000 

The electronic airplane in the post-war world will be flown by ; ; . in service 
remote control, governing the rate of climb and glide, measuring -~ “e 
the thickness of obscuring clouds, indicate the position of an on- 
coming plane ten miles away, and automatically land the craft 
smoothly and safely with an electronic or radio indicator. Model Shown 

Future trends indicate the use of a complete automatic electronic ; ; ie from Wace 
or radio pilot. The localizer and glide-path signals, discussed in } KW. __ 
this article, would actuate a specially-designed radio receiver # cle, 115 volt; 
which, in turn, would transmit adjustments to “Elmer,” the gyro- powered dy 
pilot, which would fly the plane down to the runway. It would wa a ae 
be actually one automatic device operating another electrical and .: gine. 
automatic gadget, the electronic pilot. Of course, the flesh-and- 
blood pilot would make power adjustments and lower the gears 
and flaps when landing blindly and automatically. 

“Shooting of Landings by Radio,” a descriptive phrase of Air 
Force in defining the radio blind landing system discussed in this D ew ONAN & SON 2412 Royalston Ave., 
article, have been introduced in England recently, and in trial | . ® Minneapolis 5, Minn. 
experiments as — - six airplanes in , 
Succession were brought into one airpart | . ; 

Sdacet Degen dio Servi : . : 
W ut entangling —— — ag Guaranteed Rebuilt Radio 


a a es | BARGAIN PRICES—NO PRIORITIES 
Staffs for post-war television and FM King P.M. Speakers, 4 or 5 Inch ie VIBRATORS—$1 00 ea. 
Stations will be available from the ranks King 450 Ohm Speakers, 4 or 5 inch |. . Las bal 
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es , a Filter Cond., 20-20 Mfd., 150 V. .. poke a é ; 
of army- and navy-trained technicians, By-Pass Cond.. .05 or .i Mfd., 600 V. _.. j Sand ae 9 For very Sremet Gs poate, 

1 ~ mers = ; : emittance and return postage e rebuil make 
declared Commander William C. Eddy Dial Cable, Light or Medium, 25 ft... --..... or kind of vibrator or relay. Vibrator packs rebuilt 
U. S. Navy (retired) at the recent T “a | Write Today for Bargain Bulletin gam, Genk Seer ehh viteedes bo 

ect Se eeo, Abeereu) at the recent icie- RADIO DISTRIBUTING COMPANY 
vision Broadcasters conference. \ P.O. Box 


497—PASADENA 18, California SEST VISRATOR 8 se ee Cone £6. 
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rFOR SALES 


HARD-TO-GET ITEMS 


All items 4 brand new, except mere indicated. ALL 


sufficient extra 
charges, otherwise order is sent express collect. 
excess will be refunded. All C.0.D. s 
20% soreait. No c.0.D. Shipments on orders for less 
5.01 if full order de- 
Ye Sistount. Send money order, certified check. 
U's stamps. No C. 0. D.’s to foreign coun- 





or ow 





ULTRA MAGNET 


RIFTS MORE THAN 20 Times 
iTS OWN WEIGHT 
LITTLE GIANT MAGNET 
Lifts 5 a. easily. Weighs 4 oz. 
ALNICO new high- magnetic 
. Complete with keeper. World's 
most powerful magnet ever made 
The experimenter and hobbyist will 
find hundreds of excellent uses for 
this high quality Be meant. 
ensures 1% 1%” Ship. Wt 
4 ibs 
ITEM NO. 159 
YOUR PRICE 


GENUINE MICROPHONE TRANSMITTERS 


These are regular ‘‘tele- 
phone transmitters’’ 
the 5 
telephones. 
large telephone 
company’s overstock, 
fine mikes offer a grand 
pportunity to obtain a 
splendid unit for little 
more than the price usual- 
ly asked for a simple 
“microphone button.’* 
eur, experi- 

menter and telephone me- 
chanic will find a variety 
of uses for these excellent 
microphones. 
pores, on 

voice transmissions, 








Can be used on P.A. system 
in call systema and intercommunications sets. With 
telephone receivers (radio headphones will do) they 
may be made into short-line telephone circuits, such 
as house-to-house or farm-to-farm ‘phone lines. You 
can use them to talk through your own radio, or as 
concealed dictaphone pick-up units for listening to 
conversations in a distant room or building. The tele- 

Wh csmaupameens 


= BY 

STROMBERG- 

and operation. 

remarkable value, <~ one seldom offered in these 
1k 





AMAZING BLACK LIGHT!! 
Powerful 250-Watt Uitra-Violet Source 


The best and most practical 
6ource of ultra-violet light for 
eneral experimental an 
tainment use. Makes all fluores- 
cent substances brilliantly lumi- 
Descent. No transformers of an 
kind needed. Fits any standard 
lamp socket. Made with special 
filter glass permitting only ultra- 
violet ray: to come through. 
pene out beautiful ——— 
hu various , 
terials. Swell 





unique 


only. Shp, Wt. 2 Ibs. 
ITEM 87 
YOUR PRICE ...- 


WATTHOUR METER 








Servicemen use 
in their shops to 
current consumption of sets, 
soldering irons, ete. K s 
> wn. If dismantled. 


ne wire 
to oy iad: Sturdily constructed in heavy metal case. 
81 614” wide. deep. Westinghouse. G. BE. 
Sangamo or other available make. Shp. 





LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 


It’s Easy to Order—Clip Coupon—Order from 
This Page—No Catalog Sent. 
MAIL TODAY—NOW! 

(See Corresponding Ad Page 314) 
Se See eS SSB SS SS SS SS SS eS eS eS eS ee, 
HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RC-2-45, New York 7, N. Y. 








I have circ en below the ee of the items I’ Lng 
ordering M full te of . a! 
clude shipping charges) is enclosed (NO 
ORDERS UNLESS ACCOMPANIED oe A Depostrs 
R y deposit of S-5 ay owen 
required), ship order for ma c.0.D. 
ORDER FOR LESS THAN $5. 00. (New U. 3. stamps, & 
check or money order accepted a 
Circle Item No. wanted: 33 87 is9 160 i 


Please Print Clearly 


Send remittance by 


ULTRA RADIO 
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Aiter the letters and 
markers are traced, they can be cut out 
with a pair of scissors. The inactive side of 
the papers are cemented on to the knobs and 
panel with dope. After this is thoroughly 
dry the active side is coated once or twice 
with dope, being careful not to smear any 
of the liquified lacquer finish on the panel 
onto the chemical. The dope will keep the 
chemical from wearing off. It will be found 
that when the dials are exposed to the light 
for a short time, that they will give off a 
purple glow in the dark. 


OPERATING POINTERS 


Proper use of the receiver is as important 
as proper construction. The operating 
power is obtained from any 110 to 120 volt 
line, supplying either alternating current or 
direct current. If direct current is used, the 
power plug may have to be reversed to get 
the right polarity. Portable or emergency 
operation is possible with 90 to 112% volts 
from heavy duty “B” batteries. Battery 
operation was found to be very satisfactory, 
except for the drain placed on the batteries. 
The antenna is made of a stiff length of 
copper wire soldered to a phone tip, so that 
it can be plugged into a socket post. The 
length should not exceed a yard. The an- 
tenna can also coasist of a few feet of -in- 
sulated wire, if desired. 

The continuous oscillation of the super- 
regenerative type of receiver may cause in- 
terference with near-by short wave re- 
ceivers. If any expe rimenting is to be done 
with out-door aerials it is advisable to con- 
nect a radio frequency amplifier between 
the detector and aerial. The use of an out- 
door aerial is not necessary, and the author 
recommends the use of a 15 inch antenna 
with the sensitive circuit shown here. 

If the superregeneration control is ad- 
vanced to a point further than necessary, the 
receiver may howl, therefore the control 
is set to the point where pure superregenera- 
tion is present. The control may have to be 
varied as the wave length is changed. The 
point at which the oscillation is correct for 
reception may vary in width; in some in- 
stances it may cover two-thirds of the ad- 
justment area. 

While the plug-in coil is being changed, 
the “B” power should be turned off by means 
of the stand-by switch. The tapped coil’s 


any of the paper. 


e 
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(Continued ia page ° 278) 


selector switch should be turned to one of 
the taps, which are marked for the par- 
ticular plug-in coil being used. As this i 
an A.C.-D.C. receiver, a ground shoul: 
never be used. Care should also be tak 
to make certain that the operator will not 
be grounded by any objects such as radia- 
tors, pipes, damp floor, cement, etc. 

The characteristic superregenerative hi 
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This view of the Ultra with its headphones 
gives an excellent idea of its compactness. 


will be present on all frequencies if the 
receiver, is oscillating properly. When a 
station is tuned in the hissing sound fades 
into the background, thus a lack of hiss 
within the oscillating band will usually in- 
dicate a station. Code wireless stations may 
be rather hard to read, because of the 
silent space present when the station is send- 
ing out a dot or dash, and the hiss sound 
present when the station is not sending. 





CLIi 
TAPS CL2 


Approximate 


CL3 Wavelength 





oO f 2% turns 
spaced 


No. 20 wire 


334 turns 10-18 meters 
close 


No. 28 wire 





414 turns 
spaced 


No. 28 wire 


4% turns 16-21 meters 
close 


No. 28 wire 





44 turns 
close 





No. 28 wire 


434 turns 19-24 meters 
close 


No. 28 wire 





4l4 turns 
elese 


No. 28 wire 


7\% turns 23-35 meters 
close 


No. 36 wire 





514 turns 
close 


No. 28 wire 


11) turns 35-75 meters 
close 


No. 36 wire 





714 turns 
close 








No. 28 wire 


21 turns 75-120 meters 
close 


No. 36 wire 
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Fig. 2—Coil data table for Ultra or similar S-W receiver. Coil forms are tube bases. 
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Ultra will be found to be a real distance 
getter. It has been tested over a period of 
two years, and was found to be really satis- 
factory for regular stable foreign reception, 
The small size makes it easily ‘portab le and 
equally fine results will be had in almost any 
locality. 

Parts List 
CONDENSERS 
Cl, C2—20—20 mfd. 150 V.D.C. dry electrolytic 

Sprague “‘Atoms” Tu 220 
C3—140 Mmfd. tuning condenser 
C4—4 plate midget band spread condenser 

(such as used for neutralizing a neutrodyne 

receiver) 

C5—.02 mfd. tubular fixed condenser 
Cc6—.005 mfd. tubular fixed condenser 
C7—.00025 mfd. tubular fixed condenser 
C8—.001 mfd. tubular fixed condenser 


RESISTORS 

R1—1000 ohms fixed wire wound resistor 

R2—10 megohm fixed carbon resistor 

R3—150 ohm fixed carbon resistor 

VR4—50,000 ohm potentiometer with switch 
(Sw. 1) 

R5—2 megohm fixed carbon resistor 


MISCELLANEOUS ITEMS 
1—117P7-GT radio tube 

1—-Octal socket 

6—4 prong tube bases 

SPST bakelite knife switch (Sw. 2) 

7 connection selector switch (Sw. 3) 
Single phone posts 

Single insulated post for antenna 
Masonite front panel (see text) 
‘Hadley 4%)” x 3%” x 1” chassis 
Home built case 

1—Roll of hook-up wire 

1—1\%4” x 1%” bakelite form for coil CL1 
4—Pointer knobs 

1—Power cord and plug 

9—Screws and nuts 


bat et et et Dt et 
| 





RECORD CHANGERS 
B ntronrvsemed from page 286) 
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of doing things gets results he will persist 
in doing them that way. A few tactful re- 
marks can result in the discovery of such a 
situation and, once the true cause of the 
trouble is known, a bit of helpful advice 
“ = owner will eliminate a possible call- 
DaCK. 


4. Use of Old Records 

An example of unintentionally improper 
operation is the use of phonograph records 
“ ancient vintage. Many still in use date 
back to “tin-horn” days. -Unfortunately, 
the man who made them had none of the 
qualifications of Nostradamus. Not being 
able to predict the future, he failed to de- 
sign them to work on an automatic record 
changer. 

This is not difficult to explain if a new 

cord is available for comparison. The ec- 
wee groove around the center can be 
pointed out as the means for actuating the 
repeat cam. This will not be found on the 
old record. Also, old records can be seen 
to vary from the standard thickness of mod- 
ern records. 

(Never suggest the obvious cure of dis- 
carding the old records. Remember, they 
are valuable “heirlooms,” to be broken only 
by grandchildren.) 

Symptoms 
Failure to repeat and jamming of the rec- 
1 selector mechanism. 


ord 
5. Bent Records 

rhe worst treatment that can be accorded 
phonograph records is to forget to remove 
them from the selector blade supports and 
leave them there for several days. In this 
position, the stack of discs is not resting on 
a flat surface like the turntable, but is sup- 
ported either from two points at the sides, 
or at one side and the center. In the first 
case the discs will sag in the center and in 
the second they will sag at the unsupported 
edge. When this sag becomes fixed the re- 
cordings may be so badly warped that they 

(Continued on following page) 
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Choose the CANNON BALL 
HEADSET 
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Rugged construction. 
Inside or outside ter- 
minals. Sensitive. 


able quality. Headset 
Headquarters guaran- 
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“Learn by Doing” 
Peis Training 
IN COYNE SHOPS 
Train now for a good 
job and a peace-time] We have facilitie 
future in Radio-Elec-| on eet 
tronics. Free employment] you have a physica 
service after graduation. Earn Clesbt wy «ow 
while you learn. If short Cll cos cond compen. 

money, I'll finance yourtraining. 

Si aeees Sone i coupon n today for al all details. _ —e 
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PARTIAL CONTENTS 
RADIO - ELECTRONIC 
REFERENCE ANNUAL 


is thoroughly covered in this 
pa in easy-to-grasp_ lan- 


guage. 
=. ehis Ce ae aeet What 
Sho Kno About 
Electronics Electronic Tubes 
for Servicemen—The  Elec- 
tronic Solovox, its theory 
and action—and The Photo- 
electric Phonograph Pickup, 
the Semawpees underlying its 
operatio: 
et ECTRONIC Sowees you 


Among oy interesting and 
easily constructed devices 
selected are the sosowian: 

cr 


lays, Capacity and Light Op- 
erated, High Frequency Ra- 
diotherapy, a complete home 
apparatus—and many other 
timely types of electronic 
ea tty 
RADIO CONSTRUCTION 
Many well-illustrated, how 
to-do-it articles, such as: 
Phono Oscillators, several 
types, adapted to playing 


with a simple Fecora player 
—T.R.F. Se +~y 


Midget Amplifier, which is 
a palm-of-the-hand public 
address system—and many 
others. 

SOUND AND RECORDING 
including detailed instruc- 


a) 
reproduction do t 50 
cycles—Electronic Expander. 


and Treble-Expanding Sire 
cuits—Eaqualizers, etc. 


TEST INSTRUMENTS 


00) x... 
anv tube regardiess of the 


are brought out—Compact 
Multitester; 18 ranges of 
voltage, current and resist- 


cuits—A Condenser Analyzer 
which measures both capaci- 
ty and checks leakage—and 


a 6E5 tube instead 
SERVICING 
Articles on servicing supply 
a multitude of methods and 
useful ideas, including: Dy- 
namic Testing with Signal 


inks in your servicing 
lems. 
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IS Yoxer OPPORTUNITY HERE? 


Think this over carefully. Where do you go from the spot you’re in now? 
Are your surroundings friendly and full of promise for the future? Con- 
sider now the place you might fill in the electronic industry leadership 
assured to the fine staff of engineers, scientists, technicians at NATIONAL 
UNION RADIO CORPORATION. We’re all young in years and ideas 
though most of us are old in electronic experience. We enjoy working to- 
gether. We know we’re going places! We’re inviting:you to join us if 
you have the qualifications. If you’re looking for a success pattern for 
your future, it may be here with us at National Union. Find out! Come 
in and talk it over or write us! 


NATIONAL UNION WANTS: 


* QUALITY CONTROL ENGINEER AND SENIOR TUBE ENGINEERS 
—These men MUST have executive ability and extensive experi- 
ence with radio tube manufacture. The pay and opportunities are 
commensurate with your ability. 

*COMMERCIAL ENGINEERS—Men with pleasing personalities, initia- 
tive and a knowledge of vacuum tube applications. 


* QUALITY CONTROL MEN-—Statistical Training is chief requirement 
though a knowledge of vacuum tubes will help. 

* JUNIOR ENGINEERS—MEN or WOMEN—If you have a college degree 
in Physics, Electrical Engineering, Mathematics or Chemistry and 
are the type of young person who is able to ‘go places,’ you’ll be 
starting with your best foot forward if you are accepted at 
National Union Radio Corporation. 


*FOREMEN and ASSISTANT FOREMEN—Men with foremanship expe- 
rience in exhaust, stem or grid operations in radio tube manu- 
facture. 

* TECHNICIANS, CIRCUIT MEN—Maybe you’ve been repairing radios, 
maybe you’ve gained a knowledge of circuits by working on test 
equipment. It makes no difference either way if you have the ‘know 
how’ of circuits write us about the opportunities we have to offer! 


WOMEN! 

. 
We have a number of fine young women engineers with us now. We need 
more. If you have a degree in Electrical Engineering, Physics, Chemistry 
or Mathematics and are seeking career opportunities, investigate. 


Phone or Write 


DR. L. GRANT HECTOR 


Director of Engineering 


NATIONAL UNION RADIO CORPORATION 


RESEARCH LABORATORIES 


Plane St. at Raymond Bivd. 
Newark 2, New Jersey 


WMC RULES OBSERVED 











ELECTRICAL and RADIO ENGINEERS 


81 Prospect St. 








RADIO TECHNICIANS RADIO LICENSED AMATEURS 


FOR DESIGN, DEVELOPMENT 

AND PRODUCTION WORK 

POST WAR OPPORTUNITY 
ALLEN D. CARDWELL MFG. CORP. 


Brooklyn 


meters, test equipment, recelvers, transm 
Permanent position ; lent 1 





New York area. 


SUN RADIO & ELECTRONICS CO. 


| 212 Fulton Street 














thoroughly familiar with all types of parts, tubes, | 
i itters, ete. 


salary; op- 
portunity for some one residing in metropolitan 


W ANTED—— 


| 
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} 
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New York 7, N. Y, | 
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cannot rest flat on one another and the s« 
lector blades will not be able to slide be 


tween them to separate one record at 
time from the stack. 
Symptoms 


The “wow” effect of warped records 
the music is well known and many c 
plaints that the motor is “dragging” 
alternately speeding up and slowing doy 
can be traced to this reason, especially it 
the unit refuses to misbehave when the re- 
pair man is present. 

Before actual repair work can be accom- 
plished a device must be provided by which 
the player can be supported in a right-side- 
up and level position, since this is the only 
position in which it can be tested for proper 
operation. The writer finds that two smal! 
boxes taken from the stock shelf are quit: 
practical for this purpose (see Fig. 1). 
Many service men prefer more elaborat 
supports installed in a permanent phono re- 
pair position. Naturally, some operations 
will require placing the player carefully 
upside down position (preferably on a ix 
pad). 


“Om. 


Procedure 

The most expedient method usually be- 
gins with an inspection of the mechanism 
for broken and defective parts. These are 
either replaced or repaired, the accent be- 
ing on the latter procedure at present, due 
to wartime shortages. 

In this connection an important caution 
should be observed in regard to replacing 
broken springs. (See Fig. 2.) If it is neces- 
sary to stretch a broken coil spring so that 
it can be put back in its original location, 
some arrangement must be used to avoid 
excessive tension. Remember that springs 
are used merely to bring the levers back to 
their original positions and minimum tension 
should be used to avert wear at points of 
iriction. 

After mechanical repairs have been ef- 
fected, resetting of adjustments can be un- 
dertaken and will invariably be necessary 
due to the considerable effect one adjus 
ment has upon another in this type of mech- 
anism. 

The underside of a widely used record 
changer is shown in Fig. 3 with its various 
components numbered to correspond with 
their adjustments as listed in the accom- 
panying table (Fig. 4). 





ele ite 


Future television sets will look like this, say 
Barnes and Reinecke, industrial designers and 
engineers of Chicago. Built into a small cab- 
inet, it will project an image on a large screen. 
In this model, provision is made for ‘a wire 
recorder and radio together with television. 
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The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 
multiple business activities extending to all 
parts of the civilized world, will accept appli- 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
interest lies in forging ahead with this inter- 
nationally known organization whose expan- 
sion plans for post war are of great magni- 
tude covering all types of radio & telephone 
communications. Advancement as rapid as abil- 
ity warrants. Majority of positions are lo- 
cated in the New York area! 


EAST NEWARK 


‘ENGINEERS .... 


Are You Concerned With 9 
YOUR POST WAR FUTURE = 





We need the following personnel! Men 
with long experience or recent grad- 
uates considered. 

@ ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 
MECHANICAL 
CHEMICAL 
TRANSFORMER DESIGN 


@ SALES AND APPLICA- 
TION ENGINEERS 


PHYSICISTS 
DESIGNERS 
DRAFTSMEN 

TOOL DESIGNERS 
TECHNICAL WRITERS 











| Look Ahead With Federal! 


If inconvenient to apply in person, write letter in full, detailing 
about yourself, education, experience, age, etc., to Personnel Manager. 


FEDERAL TELEPHONE & RADIO CORP. 


39 Central Avenue 


NEW JERSEY 
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Wanted 
ENGINEERS 


Radio 

* Electrical 

Electronic 

* Mechanical 
Metallurgical 

“Factory Planning 
Materials Handling 
Manufacturing Planning 


Work in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 


Apply for write), giving 
full qualifications, to: 


R.L.D., EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV., KEARNY, N. J. 


*Also: C.A.L. 
Locust St., Haverhill, Mass. 


Applicants must comply with WMC regulations 

















Transmitting or Receiving 


RADIO STATION 
TECHNICIANS 


MEN AND WOMEN 


for Point-to-Point International 
Radio-communications Stations 
in the United States. 


Applicants must possess at least 
Second Class Commercial 
Radiotelegraph Operator’s 
License. 


Essential workers need release 
statement. 





days between 10 am and 3 pm 
or write 


PERSONNEL DEPARTMENT 


R.C.A. COMMUNICATIONS, Inc. 





NEW YORK 4, N. Y. 








HELP WANTED 


TRANSFORMER & 
SMALL ELECTRIC 
MOTOR MEN 
ENGINEERS 
DESIGNERS 


DRAFTSMEN 
TECHNICIANS 


For war time and post-war design and 


development of intricate, specialized, 
hermetically sealed transformers, and 
Apply weekdays except Satur- | | special purpose fractional h.p. motors. 


Write, giving details about age, ex- 


perience, past salaries to 


SPERRY 


GYROSCOPE COMPANY, INC. 
RESEARCH LABORATORIES 


GARDEN CITY, NEW YORK 


4 64 BROAD STREET STEWART AVE. AND CLINTON RD. 


FIELD SERVICE 
ENGINEERS | 


For Domestic and 


Foreign Service 
Must possess good 
knowledge of Radio 


Essential workers need release. 


HAZELTINE 
| CORPORATION 


58-25 Little Neck Parkway | 
Little Neck, Long Island 























[ENGINEERS _ 
DESIGNERS 


ELECTRICAL, MECHANICAL, 
RADIO, ACOUSTICAL 


For Research and Development Laboratory 
of large company fully engaged in war work 
manufacturing aircraft accessories. Activity 
includes electronic control equipment, con- 
tinuous recorders, special radio devices, etc. 


Excellent post-war opportunities. Laboratory 
located in central Manhattan. All replies 
strictly confidential. 


Write or phone our personnel director 


LEAR, Incorroraten 


1860 Broadway, New York, N. Y. Tel. Circle 6-5665 
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HIGH - 
VOLTAGE 


@ Aerovox Type 12 is an immersion- 
proof oil-filled paper capacitor designed 
to meet high-voltage, high-altitude oper- 
ating requirements. Particularly suitable 
for high-voltage circuit applications such 
as in television, cathode-ray tube power 
supplies, high-voltage rectifier circuits, 
aircraft transmitters, or as a high-voltage 
by-pass capacitor. Note barrier in bake- 
lite top. This further increases insulation 
and creepage path between terminals. 


YPE 
ayo T 
" 2 HYVOL 

adju ustable mounting 
ei nour le 


ma 
insulates aaxhout 


wed 
ring 
For certain les 
tions. - % 
remove 2500 
them. atin 5 from 2000 » +" 
Voltage | t 
volts .W. 
to 2.0 po 


and unit 


Capacita ances 
de spending 


rw 
4? “ /“ INDIVIDUALLY TESTED 


AEROVOX CORP.. NEW BEDFORD, MASS. U.S.A 
In Canada AEROVOX CANADA LTD., HAMILTON, ONT 


Export: 13 E. 40 St. New York 16, N.Y.- Cable: ‘ARLAB' 





NOISELESS RECORDING 


through produce vibrations, the ribbons be- 
ing alternately attracted and repelled. 

\ssume a constant magnetic field. When 
the additional field (due to current) adds 
to the constant field, the ribbons separate 
(5-a). When one opposes the other, the 
ribbons approach (5-b). Full modulation 
is obtained when they touch and open to 
twice normal separation alternately. This 
is disadvantageous, since overload causes 
ribbon clash and possible damage. Also, dis- 
tortion is introduced due to the slit height 
not remaining constant. The previously-men- 
tioned caution—transiormations must be 
linear—applies here. 

Noise during quiet intervals is due to 
fine grain, scratches, and dirt on the trans- 
parent areas. Fig. 6 represents a typical 
“noise-free” system using the triangle vari- 
able area method, similar principles being 
applicable to all types. 

The luminous triangle is mounted on a 
galvanometer, free to vibrate vertically. Ex- 
posure is obtained only from that area at 
the slit. The galvanometer has two windings, 
one for the A.F. input, the other for a 
biasing D.C. potential which follows the 
envelope of the first. The latter is obtained 
from the original A.F, by detection and 
filtering, similar to the manner in which 
an AVC voltage is produced from modulated 
R.F. in a radio receiver. 

During silent intervals, there is no biasing 
voltage and the triangle is at position A. 
At 50% modulation, the D.C. obtained from 
the audio voltage biases the galvanometer 
so that the triangle assumes position B (and 
vibrates about this mean position). At full 
modulation the average triangle position is 
at C, where it may vibrate from one ex- 
treme to the other. Thus, only sufficient 
transparent areas to carry the necessary 
modulation are placed beiore the photocell. 
During periods of no input the track is 
therefore opaque. 


PHOTOGRAPHIC ANGLES 

Certain principles of photography must 
be followed. Much difficulty is eliminated 
by using two separate films, one for the pic- 
ture, the other for the sound. 

When a film coated with silver bromide 
crystals is exposed to light and suitably 
processed, it darkens, the crystals changing 
to metallic silver. The still transparent (un- 
exposed) areas are maintained by placing 
the film in a hypo solution which causes 
loss of sensitivity to light. The film is there- 
fore a negative and may be printed by plac- 
ing between an unexposed film and a source 
of light. Obviously 
the latter film will 
be a positive. 


Interior of projection 
mechanism. Lower sec- 
tion in rectangular 
housing is sound re- 
producer. Note the 
tubular incandescent 
lamp at extreme right, 
which projects image 
of sound track through 
lens system in parti- 
tion to photocell at 
extreme right. 
—Photo Courtesy Elec- 


trical Research Prod- 
ucts, Inc. 
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(Continued from page 274) 


Now the film must darken in proportio 
to the light striking it. Film laborator: 
technicians make use of a curve (H & D 
curve) a % density vs. logarithm 
exposure for the given film. These cury: 
exhibit a middle linear portion and are non- 
linear at each end. By definition, density 
equals logarithm of opacity, so the plot is 
really opacity vs. exposure, and we requi 
a straight-line characteristic. The > 
(gamma) of the curve determines film cou- 
trast and varies with developing time, ex- 
posure, type of film, etc. 


TESTING THE NEGATIVE 


Variable-density film has an output de- 
termined by its contrast (gamma) which 
must be maintained essentially constant. To 
determine correct gamma, test strips ar¢ 
recorded, developed to different gamma 
printed and projected to find which results 
in least distortion and sufficient volume. 

The variable-area film is not concerned 
with contrast, there being present only an 
area of opacity and one of transparency, 
so that only the density must be controlled, 
a comparatively simple matter. A density 
of 1.6 on the negative, about 1.4 on the posi- 
tive is usually attained, but this is not criti- 
cal. Direct reading densitometers, (Eastman 
Kodak type) are available. 

The sound output depends upon differ- 
ence in density between the light and dark 
sections of the track. The obtainable density 
is limited by the nature of developing chem- 
icals which cause “fog” should we process 
the film too long in an effort to obtain a 
higher density value. A fog density not 
greater than .04 on the transparent arca is 
permissible. If greater, the high frequency 
modulations will fill in and become lost. 

It is good practice to record test strips 
containing sibilant or “s’” sounds, since they 
are usually lost first. The strip having least 
distortion and adequate volume is noted { 
density, developing time, value of recording 
light brilliancy, etc., and can be used for < 
guide, 

The volume varies as 20 log (Ti-T:) 
where the subscripts refer to the clear 
exposed transparencies respectively. 

An interesting fact is that a film negative 
sounds like a film positive since the same 
variations of exposure (in transposed ordet 
are present. However, a characteristic dis 
tortion will be present on the former, 
cause the actual change from a transparent 
to an opaque area does not take 
sharply. This gradual change takes 
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in reverse sense on the positive and is can- 
celled. Sibilant sounds are especially 
affected. 


RECORDING TECHNIQUE 


Hollywood synchronizes camera and re- 
order with complicated Selsyn motors. 
The small studios use simple inexpensive 
motors, synchronic only at high speed, 
which can operate both off the same line. 
\ction here begins when high speed is ob- 
tained through a technique which in the 
profession is called clacking. 

Before a “take”, an assistant stands in 
the camera field with a book or “clapstick” 
which he slams shut on receiving signals 
irom cameraman and recordist that their 
motors are up to speed, The picture frame 
which shows the clapstick just closing 
corresponds to the track modulations of 
the sharp report. 

\s in all recording and_ broadcasting, 

paratus limitations require that the sound 
be kept high enough to be above noise level 
and low enough to avoid over-modulation. 
The sound man therefore manipulates the 

n control to obtain a smooth, faithful 
record, although the average level has been 

ried up or down. 

Special noise-eliminating precautions must 
be taken. Quiet running machinery is essen- 
tial and noise-proof booths may be used to 
house the camera and recorder, the picture 
being taken through a glass window. Sound- 
proofing the studio eliminates echoes and 
reverberation, 

Since it is easy to distinguish close-up 
from distant sound, it is essential to fit the 
sound to the scene. Obviously a close-up 
picture accompanied by a far-away sound 
is ridiculous and disagreeable. Each type of 
sound has a different ratio of original to 
reflected energy and the nearer sound has 
a greater proportion of lower to higher 
frequencies. A change of scene almost al- 
ways calls for a change in microphone 
position. 





Se 
THAT 11-TUBE SUPERHET 


It has been pointed out that the plate 
circuits of the two sections of the 6K8 in 
Emmett Brightwell’s 11-tube superhetero- 
dyne, printed on page 156 of the December, 
1944, issue, were interchanged in the draw- 
ing. The oscillator and converter plates are 
actually connected in the orthodox fashion. 
A decimal point also dropped out of the 
“0.l-mid” indicating the condenser between 
A.V.C, line and ground. This makes it 1 
mid, much too large for an A.V.C. circuit. 
Another decimal point dropped out in the 
designation of one of the cathode by-pass 
condensers, but in this case use of the larger 
size would make no difference. 

Our thanks are due to Mr. J. M. Sherman 
of Troy, Ohio, who pointed out these errors 
to us, . 





THE ELECTRONIC BAT 
A UTOMATIC electronic safety devices 


which will bring a car to a stop when 
an object looms up before it were predicted 
last month by Kenneth W. Jarvis, Chicago 
consulting engineer. 
_ Speaking to the RMA and IRE conven- 
tion in that city, he showed how a sound- 
receiving and projecting device could con- 
trol brakes and gasoline feed, determine 
distance to the nearest object ahead of the 
low it down and bring it to a complete 
! necessary to prevent a collision. 
The humble bat, equipped for supersonics, 
fas used this collision-prevention system 
with excellent results for many milleniums. 
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OPPORTUNITY AD-LETS 


Advertisements in this section cost 20 cents a word 
for each insertion. Name, address and initials must 
be included at the above rate. Cash should accom 
pany all classified advertisements unless placed by 
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ERE are four of the handiest, most Informative books that this 
popular technical library ever turned out. They hardly need an 
introduction. Their usefulness is already an established fact. 
proven on the best “proving ground” in the world: “The field of 
practical application.” 

Yes, indeed, thousands ypon thousands of technicians, servicemen, 
experimenters, trainees use these books daily. They are just the 
right size to slip in the pocket so you can read them when traveling. 

The knowledge gained from these self-help books can be used 
In countless ways; for example, in building a home-set, when servic- 
ing an outside job; or when preparing for an examination. Many 
men in the armed service who are aiming toward a higher rating are 
making excellent use of these books. The price, only 50c each, and 
less when you buy more than one at a time, is trifling when you 
consider that the first application of the knowledge gained will 
likely pay the cost of all four books. 
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Outline of Contents A Low-( 
Test Unit—Simplified Practical Signal 
Resistance Tube Checker—Build This Direct-I 
—How to Make a Modern lr. Voltmeter 
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Meter-Range Extender—How to Build a 
Set-Analyzer Adapter—The Beginners 
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No. 26—Modern Battery Radio Sets 
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No. 27—Modern Radio Servicing Technique 
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Brand Sets—Emergency 
Servicing Coils—Servicing R.F rvi cille 
General Information—RMA Transformer Color Code— 
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No. 28—All About Frequency Modulation 
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Modulation—Basic Facts) About r Broadcasting—Construction— 

0 Build This Practical F.M. Adapter—Audio Amp! nm—F.M. Audio 
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ovm™e © plifier, Part 3—F.M. Service—Part 1. Antenna Installation and Service 






—Part 2, Receiver Alignment and Diagnosis—Part 3, Test Equipment 
for F.M. Servicing, Engineering—Part 1. The How and Why of F.M.— 
Part 2, The How and Why of F.M.—Theory and Design Considera- 
tions of R.F. and I.F. Coils in F.M. Receivers. 
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Entire Chapter on 


Special Mathemat- 
ics for the Radio 
Technician. 


ELEMENTARY MATHEMATICS 


@ EASY — SIMPLIFIED — PRACTICAL © 
Here is the book that gives you a good background in 
mathematics; that takes all the ss and drudgery 
out of it. You don’t need to be s mathematics, 
because here’s the subject expisined ‘without frills, with- 
out useless computations 


CONTENTS OF BOOK 


CHAPTER 1}. Arithmetic—Addition—Subtraction—Multiplica- 
Sion. 
11. Factoring and Cancellation—Fractions—Dec- 
imals—Percentage—Ratio and Froportion. 
» The Metric Syster 
How to Me ‘asure 


Surfaces and Capacity 


Vv. Powers and Involution-Rocts and Evolution. 
. Mathematics for e 

ual and Technical ane oN gt ine Bae 

ter conversions—Graphs or aaeve oe 

—Logarithms—Use of the Slide Ru 

CHAPTER V Special Mathematics for 
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apron te hnician. 
ER 11. Commercial Quioutess ons 
Sees ~ ts—Short ut ith- 
metic 
CHAPTER (IX. 








Weights and Measures— 





Useful Tables 


Send today for your copy of this indis- 
pensable book. It can be carried readily 
in your pocket. (Size 6 x 9 in.) 


Send Stamps, Cash or Money Order to 


TECHNIFAX 


1917 S. STATE ST., RC-2-45, Chicago, III. 


: TECHNIFAX 1917 s. state st. 


& Enclosed herewith 50 cents, for which mail to 
§ address below your ELEMENTARY MATHEMATICS. 


Chicago, Il. 
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The Mail Bag 





READER WHO THINKS WE MISSED THE MARK 


Dear Editor: 
Just recently I received from you a no- 


| tice that my subscription is about to ex- 


pire. Having been a subscriber to your 
publication for a number of years, I feel 
that I am entitled to at least one letter 
expressing my opinions. I hope that what 
I have to tell you will be accepted in the 
spirit of helpfulness rather than viewing 
it as just a gripe. 

I am not a serviceman but I have built 
sets. Radio design is my hobby and 
for my regular living I am an instructor 
at Mare Island Navy Yard. 

I have always looked forward to my 
| Radio-Craft in the past because it had < 
lot of good things in it to read which aie 
very educational. Recently, however, it 
seems you have gone all out for the war 
and the articles you publish seem to cater 
more to the imagination than the real 
fundamentals. 

All of us should study to better our fu- 
tures as well as to more intelligently prose- 
cute the war which we are forced to fight. 
Delving into the wonders of engineering 
phenomena from the top rung is not my 
idea of a proper approach in this direction. 
True, you have from time to time delved 
into the fundamentals but when the child 
began to toddle, more pressing business 
caused you to diverge in other directions, 


to return at some belated date for a new 
try. 

I have known quite a few radio service- 
men in my time and their lack of funda- 
mental knowledge is amazing. About 
they know about a tube is that it is an & 
pronged gadget which makes music why 
placed in eight small holes in a chassi 
GM to them might mean anything—Gen- 
eral Motors, at first guess. When | attem; 

a discussion regarding inverse Tow i 
inverter circuits, or various types of d« 
tection, they tell me that all of this 
unnecessary. All one needs to know is ho 
to replace a defective part! 

Yours has been the opportunity to car 
on this education, but in this you hay 
failed. As for myself, I am about to look 
for a more educational “mag” which deal 
more along the A. C. Shaney line. 

You will please pardon me if I have 
been harsh but your recent trend in - 
cles has crimped my style very much. 
you can have, perhaps, a small anes of 
sympathy for one who propounds theor) 
and then sees it all regarded so very light tly 
on all sides. When you again begin publis 
ing education: il matter, I will gladly sei 
my check for a new round of Radio-Craf 

Thank you for the past when you had 
swell things to read and study on. 

F. C. Noite, 
Vallejo, Calif. 


AN ENTHUSIAST FROM AUDIOTRON DAYS 


Dear Mr. Gernsback: 

I’m not saying Editor because I feel I 
have known you for a long time; in fact, I 
have been reading your publication since 
1920. At that time I was 13 years of age 
and had a licensed transmitter, home-made, 
', kilowatt spark and rotary spark gap. The 
receiver was a 1-tube audion. This tube had 
two filaments; if one burned out, you still 
had another. The terminal wires came 
straight out of the glass ends as there wasn’t 
any socket. I suppose you remember them. 
Then C.W. came into existence. I couldn’t 
afford the expensive tubes and parts, so I 
had to give it up, but I still do radio serv- 


HE’S PLENTY TIRED 


Dear Editor: 

I have been a reader of Radio-Craft mag- 
azine ever since you have been printing it. 
I have got a lot of good -from them, but 
since the war started I can't see that they 
are worth buying. 

All you have is Electronics. I am plenty 
tired of this, as if you did want to make 
use of any of it, you couldn’t get the parts 
anyway. Time for Electronics after the 
war! 

I am a radio service man and have always 
looked on your magazine as a source of 
information. If a magazine ever needed to 
help keep the nation’s radios going, it is 
now. For instance, you could furnish dia- 
grams and conversion charts on tubes and 
other parts, replacement kinks, ways of 
salvaging or repairing tubes. 

It is being done by companies—can’t you 
throw any light on the construction of a 
filament welder? I am sure it would do 
more good to have one item like this than 
all the far-away stuff you have printed for 
a year, 


RADIO-CRAFT 


icing and make amplifiers, some of which 
I copied from Radio-Craft and found to 
work very well. 

Besides doing radio servicing, I work for 
the Ferranti Electric Co. Ltd., Toronto, on 
X-ray machines. Wiring them up and also 
making timers for X-ray machines. 

I haven’t missed a Radio-Craft for some- 
time and find myself waiting for the next 
issue impatiently. I have enjoyed articles 
on FM and amplifiers. I would enjoy some 
articles on electronic timing of high and 
low currents. 
‘ VINCE SHIPMAN, 
Toronto, Canada 


OF ELECTRONICS 


So please straighten Rs and fly right. 
E. BREEDLOVE, 
ie cakes Green, Ky. 


(We feel that some of Mr. Breedlov 
criticism is a bit harsh. Particularly tha 
part about no tube replacement material. 
Radio-Craft printed one of the earliest tube 
replacement charts, in July, 1942, before the 
tube shortage became acute, and followed it 
up by articles on tube replacements in Fel- 
ruary and June, 1943; another chart in July 
to supplement the earlier one; further 
ticles on tube replacement theory and pr 
tice in May [two articles], and June, 194 
Supplementing these were numerous items 
on individual tube changes in the Technot 
section, 

A description of tube filament welding was 
given in the January 1944 Technotes. From 
the number of items on these welders sent 
in, we assumed that every serviceman 10 
the country knew all about them. This n 
not have been the case, and a resumé is 
printed in this month’s Technotes.—Editor) 
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Dear Editor: . 

This being my first attempt at 
iny kind of criticism to any plan thought 
1» by my honored colleagues, but the 
licensing plan brought my blood to a boil. 
l have read many letters which were pub- 
lished in Radio-Craft magazine and he 
is my two bits worth. 

Who are the proponents of this plan? I 
ully realize it is not anyone with a college 
degree. That type of man is not in the serv- 
ice business. Who among 


Writing 





us servicemen can 


claim that we should have been ay gong 
license when we started, if the plan is to | 
anything more than a graft. 


I, myself, started in this business ap /PrOXi- 
mately 25 years ago, with a screw driver, 
some parts, a blow-torch and an old-fash- 

ned soldering iron. Since that time 1 Ih 
serviced hundreds of radios and amplifiers 





HIS BLOOD TEMPERATURE IS UP 


and do not think a license would help me 
obtain business if I didn’t deliver. 
We have all seen licenses issued te 
who knew the right people < 
convince me that this would be an excep- 
tion. I would rather believe that th« 
ponents of this plan need a beautiful piece 
of paper to obtain the business than some 


many 
ind no one can 


pro- 


fellow that gives the customer results is 
getting. 
Until the time some manufacturer builds 


a test instrument that will say out loud: 
‘The primary in the output transformer is 
open, please replace,” this will still be 

game of hunting for the defect, and if Bill 
lones _ knowledge enough to find the 


defect, then Iet him fix the radio 


AnpbREW M. THOMPSON, 


ABOUT COVERS AND WIRE-RECORDERS 


Dear Editor: 
I was glad to see that somebody else 
W. Mann) agrees with me that you 
shouldn’t have vivid paintings on the cover. 
It seems that you have dropped quite a few 
notches in quality since the “good old days” 
of Radio and Television (1939-1941). I 
specially liked the covers which were made 
up of many photographs. 
Please print some articles on how to make 
a not too complicated wire-recording sys- 
tem. Also since parts are quite difficult to 
obtain, how about having some electrical 








Dear Editor: 
I can’t help but find fault with the > instruc- 
tions and information given in “The Home 
~ adcaster” by Arthur W. Crampton, Jr., 
1 December 1944 Radio-Craft, encouraging 
iyone to take up broadcasting activities. 
There are perhaps 50,000 amateurs, like 
myself off the air, who have folded up for 
the duration, by special orders. I don't 
think this is the proper time to teach the art 
{ home broadcasting because the FCC is 
paying out plenty of i, to monitoring 
officers, who are kept busy going about the 
eld, running down cases of illegal opera- 
tions. Many unintentional—perhaps all are. 
\ny antenna—short, long or medium- 
which can be loaded up with R.F. radiates 


157.000 

a wave. The formula of _———— it. 
{ (Kc) 

may be O.K. from a mathematical point 





ot view, but no amateur has been able to 
control his carrier to such fine limits, and 
no other person will be able to do so. I 
have talked 40 miles on a 1-watt phone. If 
a radio wave is tunable to any existing re- 
ceiving apparatus, the next-door neighbor's 
. dio for instance, and is heard, it is illegal 


broadcasting—regardl less. A few months 
ago In our community a young fellow was 
- st entertaining the folks at home with a 


ireless record player and a microphone. The 


tl ng didn’t put out, so said he, but what 
he said didn’t suit the neighbors. 

the result was the Chief Monitoring 
Officer from Royal Oak, Michigan, was 
called down and this young fellow was put 
through some hot water. I, for one, would 


st that Mr. Crampton teach the young 
WS Public Address, and also Home Re- 
cording—it seems likely to make fewer 
tentional law violators. 
espectful 73s fm EX-W8LVG. 
W. S. Crooks, 





IS ‘“‘HOMEBROADCASTING” ILLEGAL? 





Beach City, Ohio. 
articles such as the one in the August 1940 
issue of Kaudio and Tclevision (page 248) 


I suggest some work in Tesla coils as mag- 
net wire does not seem to be too difficult 
to obtain. Also a scanning-type television 
transmitter and receiver for sending over 
wire. Has slight possibilities. 

Joun Foss, 


(The wire-recording system was printed 
last month, What do our re: aders think about 
the other suggestions ?—Editor) 








(Mr. Crooks is quite right in stating that 
‘if the wave is tunable on the next door 
neighbor's radio, it is illegal broadcasting 
The danger is not as great as-he seems to 
believe, as note the large number of wire- 
less record players in use. It does exist, 
however, and should be carefully guarded 
against. The subject was fully discussed in 
the December 1943 issue of Radio-Craft, 
in an article entitled “Illegal Record Play- 
ers.” —Editor) 


A TUBE-TWISTER 





Virginia Connick applies the torque test to cathode- 
ray tubes at the Dobbs Ferry plant of the North 
American Philips Co. Tubes are soaked in warm wa- 
ter for 18 hours, then inserted in holder and twisted 


“fee against the weight’ s torque. The base cementing 
Kent, Ohio. job has to be excellent to stand up under this test. 
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while learning. Free Lifetime 1 

graduates. EXTRA erainiea = INDI STRI AL 

ELECTRONICS — no extra cost. 

Men with Physical Dis¢ abilities —w ! 1 
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any kind write me when you 


FREE BOOK! Whether you'r 16 to 40, get 


about your future in Radio- Electronics- Feleviclon. 
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C. LEWIS, Pres., RADIO-ELECTRONICS DIVISION 
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1 sure-fire s 
a few dol 
pick out the one bus 


You can start with as littl 
you need to do is 
to you most—follow the 
to it! 


s that ippea 
simple directions and then go 


66 PAGES — 
40,000 WORDS IN TEXT 


Send for “CASH IN” today. Enclose 25¢, that's 4 
all!—you won't be asked for another cent—now ¢ 
or later. Sold on a money-back guarantee. 


NATIONAL PLANS INSTITUTE 


P. O. Box 26R, Station N, New York 23, N. Y. 








PATENTS—TRADE MARKS 


Booklet coneerning Inventions & Patents 
Form “Evidence of Conception” with in- 
structions for use and “Schedule of 
Government and Attorneys Fees’’-—Free 
LANCASTER, ALLWINE & ROMMEL 

Registered Patent Attorneys 


436 Bowen Bldg. D. C. 


Attention Radio Servicemen= 


Many hard to get items. 
Send post 


Washington 5, 





card for new price list. 











JOHN A. COX 
WHOLESALE RADIO SUPPLIES | 
557-7th Street, Parkersburg, W. Va 



















REPAIR SERVICE 


Hara to get new testing instru- 
ments? Let our well-equipped 
Service Shop put your instru- 
ment in tip-top condition. For 
the duration—all makes—all 
repairs made by EXPERTS. 
PRECAUTION —Betore you ship, be sure to 
tell us make, model and serial number, —_ 
age of instrument, and what's wrong. . 
thank you 


AUTHORIZED SUPREME SERVICE STATION 





BURLINGAME 


AS $ 0 C Se a. 


Service am 23 


11 Park Place New York 7, N. Y. 


TANDARDS for college courses in 

radio were approved by the Federal 
Radio Education Committee last month. 
These standards—which do not cover the 
technical side of radio training—are an at- 
tempt to assure that future radio college 
courses be of a consistent quality. 

Fields covered were: training for em- 
ployment with radio stations, advertising 
agencies and others providing broadcasting 
with special services; training students in 
professional fields which use radio, such as 
speech, music and sdiaion; preparing 
teachers to utilize radio in the classroom; 
and a general course to develop an under- 
standing of the social, political, economic 
and cultural values of radio. 

The standards were set up on the basis 
of a preliminary report prepared a year 
ago. 


Radio is more important to Iceland than 
possibly any other nation in the world. 
The small settlements, scattered around the 
coasts, are often entirely cut-off from each 
other in the Icelandic winter. With the in- 
troduction of broadcasting, every remote 
mountain valley has been brought into con- 
tinuous touch with the rest of the island. 


When broadcast service was established 
in 1930, there were practically no radio 
receivers in Iceland. At present there is 
roughly one set for every five persons, a 
figure which compares only with that for 
America. The annual license fee is 50 
kronur, or about $4.50 a year. Unlike the 
BBC and certain other government oper- 
ated systems, the Iceland station is permit- 
ted by law to sell commercial time. 
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TECHNOTES 


. » » « WELDING TUBE FILAMENTS 


The recent flood of letters regarding the 
above subject leads Radio-Craft to believe 
that it may not be worth while to publish 
anything on the subject. It almost appears 
that every serviceman in the country knows 
all about it! 

There are, however, a few modifications 
and special features in the set-ups used. The 
basic method is to apply a high voltage to 
the terminals of the tube whose filament is 
burned out. The tube is then tapped gently 
till the ends of the filament touch, when the 
heat generated by the resistance at the 
contact usually welds them together immedi- 
ately, resulting in a one-piece filament again. 

The voltage used varies from 115 up, but 
the tendency is to use from 300 to 450 volts 
D.C., usually rectified through an ordinary 
power pack. One tube welder uses a neon 
lamp in series with a resistor as a pilot light 
in reverse. As soon as contact is made in- 
side the tube, the pilot lamp is shorted cut 
and the voltage can be switched off immedi- 
ately. This is important, as many packs can 
| supply enough current to burn the tube out 
ee if leit on for a second or so. 

One contributor, J. Musin of New York 
| City, adds an original feature. He suggests 
|that “after giving a.shot to a burned-out 
| 50L6, put a resistor in series with the fila- 

ment. This should have a 2-watt rating 
and the resistance will vary according to 
|the resistance lost in the tube.” While 
lhe does not state how this may be meas- 
|ured, the average serviceman would proba- 
bly find it easiest to put an A.C. voltmeter 
across the fiiament and series resistor. A 
| voltage drop of 50 across the two would 
}insure the proper filament current. Besides 
increasing the life of the tube. 
| Filament welding is commonly used on 
12-volt and higher voltage tubes, but some 
experimen ters report success with even the 
6-volt 0.3-ampere types, while others state 
definitely that they have had no success 
with anything but 12-volters, even 35- and 
50-volt tubes having proved unweldable. 

Another variation is welding in reverse. 
One serviceman reports that tubes with in- 
ternal shorts can often be put back into 
use by “burning out” the short. To do this, 
he suggests that a transformer with a husky 
filament winding be used, and that the short- 
ed elements be connected across 5 or 6.3 
volts. The procedure sounds dubious, but 
the originator, Guy Adams of Mt. Clemens, 
Michigan, says that he has saved over $100 
by thus repairing shorted tubes. 

Another serviceman, Cecil Lee Briggs 
(address unknown) points out that electric 
welding methods are not confined to tubes, 
but that speaker fields, R.F. and LF. coils 
and audio transformers can also be welded. 





© 
- ++ « FLUORESCENT TROUBLES 


A loud noise all over the dial was found 
to be due to fluorescent lights. Changing 
lights, starters, ballasts, grounding, eté., did 
not seem to help. Finally I checked the junc- 
tion box and found that the BX cable supply- 
ing power to the box was not grounded. 
This and a noise-suppressor—did the trick. 

In another case of heavy noise, I found 
that all cables were securely grounded. The 
only way to eliminate the noise was to 

INSULATE the whole fluorescent light 
from the BX shield, thus removing its 
ground, and in this case I did not even need 
a noise eliminator. 

James W. Wopjick, 
Pittston, Pa. 
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Bernard Jaffee. 


Schuster. Stiff cloth covers. 


OF SCIENCE IN AMERICA, 


Published by 


by 
Simon and 
6 x 9 inches, 
600 pages. Price $3.75. 

Despite the fact that progre ss in science 
and industry is one of the decisive factors 
in the development of any country, scien- 
tists receive little attention in most stand- 
ard histories. This is probably truer of the 
United States—where scientific progress is 
taken, for granted, as a natural law—than 
of many other countries. Economic history 
is often the closest approach to a real ac- 


count and evaluation of the lives of our 
men of science. 
As pointed out in the Foreword, the 


history of science is international, and any 
attempt to write a history of science in 
America would be an absurdity. The au- 
thor therefore has cast his work in a 
biographical mold, selecting the lives of 
nineteen individuals prominent in advanc- 
~" — knowledge in the American 

Around the work of these individuals 


+ 1— woven the general advance of 
science, both here and throughout the 
world. 


Of the nineteen characters reviewed, five 
are physicists, five naturalists, and four in 
the field of biology and medicine. Of these, 
the Boston dentist Morton is introduced 
not so much on account of his own quali- 
fications as to carry the story of the de- 
velopment of anesthesia. Students of the 
earth and its surroundings number three, 
the hydrographer Matthew Fontaine 
Maury, the geologist Dana and the astron- 
omer Hubble. A chemist and a paleontolo- 

gist complete the list. 

The book’s concluding chapter, “The Fu- 
ture of Science in America” is a plan and 
a program for the advancement of science 
and its utilization for the common good. 


alld 
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ELECTRONICS FOR BOYS AND GIRLS. 
by Jeanne Bendick. (With a foreword by 
Keith Henney.) Illustrations by the author. 
Published by Whittlesey House. Stiff cloth 


covers, 544 x 8 inches, 148 pages. Price 
$1.50. 


A simplified work on the more elemen- 
tary phases of electron activity, this book 
is aimed roughly at the juvenile audience 
of ten years and upward. While generally 

author’s aim has been good, there are a 
number of places where the technical level 
is well above that of the language used, 
and many others where the youthful read- 
“Why?” remains unanswered. The 
my terious force (or is it a substance?) 
rred to as voltage, is never fully ex- 
plained, for example. 

rhe description and drawings of electron 
movement in wires and vacuum are well 
and should convey to the 








mind of 

any reader a clear, if incomplete, idea of 
h _clectrons travel. 

ter three introductory chapters, the 

nings of electricity 2,600 years ago 


aan to a point 50 years from the 


Present, where electricity commences to subject matter includes matter on trans- 
blend into electronics. Two chapters, on mitters, distortion in amplifiers and modu- 
Waves and vacuum-tube action, follow. ators, wave propagation and transmission 
r the young reader is taken on a tour lines. 

oi the various electronic apparatus in the Very brief descriptions of the difference 
present-day world. This features rather between amplitude and frequency modula- 
successful attempts to explain such complex tion are given, and the principles of tele- 
cevices as the electron microscope and vision explained with equal brevity, as also 
television’s Tconoscope. is the transmission of facsimile. ‘ 
RADIO-CRAFT for FEBRUARY, 1945 






AAA 


OFF MIKE, Radio Writing by Na- 


the 
tion’s Top Radio Writers. Edited by Jerome 


Lawrence. Published by Essential Books. 
Stiff cloth covers, 514 x 8 inches, 195 pages. 
Price $2.50. 


“Off Mike” is a book about radio writing 
—not the kind of radio writing the tech- 
nician expects, but stuff designed to go 
through the broadcast station microphone. 
A symposium by some of the best writers 
in the business, it includes angles on all 
parts of the game, from producing gags 
to writing for television. The reader is 
strictly warned that this not a “How 
to Do It” book, simply because no_ such 
book on radio writing can be produced. 
The intelligent reader will however find 
many valuable hints in its pages. 

Four articles 
mor. They are authored by such writers 
as Sherwood Sehwartz, Bill Morrow, 
Quinn and Abram Burrows, writers for 
the Bob Hope, Jack Benny, Fibber McGee 
and Duffy’s Tavern programs respectively. 
Three articles on radio drama _ follow 
with Norman Corwin, Arch Oboler and 
True Boardman as authors. 

The other subjects, with the exception 
of the series show, receive one article 
apiece. Serials are good for three, including 
one by Gertrude Berg of the veteran Gold- 
bergs. Other subjects include staff writing 
and continuity, radio adaptions, 


1S 


ing and news commentary, writing for 
children, wartime programs (including an 


article by the book’s editor) and writing 
for television. 


& 
RADIO FUNDAMENTAL PRINCIPLES 
AND PRACTICES, by Francis E. Alm- 


stead, Kirke E. Davis and George K. Stone. 
Published by McGraw-Hill Book Co. Stiff 
cloth covers, 514 x 8 inches, 219 pages. 
Price $1.80. 


Conciseness is the key-note of this book. 
Revised constantly during six years while 
being used in the mimeographed form, it 
has been worked into what the 
consider the most useful, 
teachable form. 

The material was originally used in 
high-school classes, in evening classes for 
adults and in the training of naval recruits. 
A knowledge of high school physics and 
some gg | in elementary algebra are pre- 
supposed. A surprising amount of informa- 
tion is given in spite of the brevity of 
the book, and it may be seen that the 
authors’ boast of conciseness is well- 
founded. A good teacher would have little 
difficulty in making the hook the basis of 
a first course in radio, though there is not 
enough matter in it for self-study. 

The illustrations are selected and reduced 
to their simplest forms with the same care 
as the words. Some of them, notably the 
drawings of meters and of microphones, 
are outstanding in their clear presentation 


accurate and 


are devoted to radio hu- 


Don | 


news writ- | 


authors | 





of the subject in the fewest possible lines. | 


Although devoted to 


fundamentals, the 








NOW-A REALLY HIGH-POWERED— 
Radio Engineering 
Library 












The Library comprises a selection 
of books culled from leading Me- 
Graw- i publications in the ra- 
dio field 








@ especially selected by radio specialists of Me- 
Graw-Hill publications 

@ to give most complete, dependable 
facts needed by all whose fields are 
| radio fundamentals 

@ available at a special price and terms 


coverage of 
grounded on 


HESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects—ive specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


5 VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS 


1. Eastman's FUNDAMENTALS OF VACUUM TUBES 
2. Terman’'s RADIO ENGINEERING 

3. Everitt's COMMUNICATION ENGINEERING 

4. Hund’s HIGH FREQUENCY MEASUREMENTS 

5. Henney’s RADIO ENGINEERING HANDBOOK 


10 days’ examination Easy terms. Special price under 
this offer less than books bought separately Add these 
standard works to your library now; pay small monthly 
installments, while you use the books 


10 DAYS’ FREE EXAMINATION—SEND COUPON 
See eee eee ee ee ee ee ee ee ee ee 


McGraw-Hill Book Co., 330 W. 42nd St. New York 18 


Send me Radio Engineering Library, 5 for 10 
days’ examination on appre wal ir “10. day . will pend 
$3.00, plus few cents postage, | 1.00 mo thiy till 
8: 24.00 is paid, or return books poate aid (We pay post- 

i on orders accompanied by remittance of first in- 
staltment ) 
NAME , ccccee creer eeereesereaeees 
AGGPOSS ccc reer ress eee sessseeenene 
City and State «nce eccceceernence 
Position .sccccscecseseseseees 
Company RC 2-45 


MATHEMATICS 
FOR RADIO 


Two volumes, prepared for home study. 
Book | (314 pp.) covers the algebra, 
arithmetic, and geometry; Book II (329 
pp.) covers the advanced algebra, trigo- 





nometry, and complex numbers neces- 
sary to read technical books and articles 
on radio. 


MAEDEL PUBLISHING HOUSE Room 117 
593 East 38 Street, Brooklyn, New York 


Send me MATHEMATICS FOR RADIO AND 
COMMUNICATION as checked below. I enclose 
payment therefor with the understanding that 
I may return the book(s) within 5 days in good 
condition and my money will be refunded. 
Name .....+. ecccccce eeeeee PPTTTTTITT Titty 
AGETERR ccccccccccccccccccccccccccevesceeesios 
Book | at $3.75 plus Ge postage 

CO Book 11 at $4.00 plus Ge postage 

EC Books 1! and I! at $7.75 postage prepaid 

Foreign and Canadian prices 25¢ per volume higher 
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RADIO SCHOOL 


PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS 
MAkE a place for yourself in a new world of radio and electronics—a world in which 
1 revolutionary electronic developments will require highly specialized technical 
a Take a good course now to fit yourself for a good paying job. The training 


you nee 


can be supplied by one of the schools advertised in this publication. 





RADIO-TELEVISION 
ELECTRONICS 


offer ever-increasing post-war popertunitios for 
trained men and women. R-T urses pre- 
pare you by combining theory with practical 
laboratory experience. 

Consideration given to Veterans ell- 
gible for training under the G.I. Bill. 
Day & Evening Sessions. Apply daily 9-9, Sat. 

9-2. Request Information. 


Radio-Television Institute 


480 Lexington Avenue, N. Y. 17 (46th St.) 
PLaza 3-4585 Licensed by N. Y. State 


TT TTS 


¥ 


RADIO 
ELECTRONICS 


Intensive training in 
Airline, Merchant Marine, 
Press Communications, 
Electronics, Television. Co- 
educational. FREE booklet. 


VETERANS: 
Request FREE copy, G.I. 
bill of rights 
“4 Radio School managed by radio men.” 
45 W. 45th St., Dept. RC, New York 19, N.Y. 


MELVILLE rapio institute 














Pre-Induction 


RADIO COURSES 


for Civilians and those entering Military 
Services. New classes now starting for men 
and wo 
@ RADIO OPERATING @ CODE 
@ RADIO SERVICING — ELECTRONICS 
New York Y.M.C.A. Schools 


4 W. 64th Street New York City 











COMMERCIAL RADIO INSTITUTE 


A radio training center for 
twenty-four years. 


ACCREDITED FOR VETERAN ome" 
RESIDENT COURSES ONLY 
Pre-Induction, Broadcast, Service, a. Television 
and Marine telegraphy i now forming for February 

Sth a. ose reques 
Study Sooreo in Mathematics 
Dept. C., oo "West Biddle St., Baltimore 1, Md. 


NDING 


POE arceiwi ucALL 


** man. Learn how to send and 
by telegraph 





need thousands of men. 
venture, interesting wo 
nome wie. *throuxk famous Candler 
yste Wri for FREE BOOK. 
CANDLER SYSTEM co. 


Dept. 3-8, Box 928, Denver 1, Colo., U.S.A. 











@ @ @ LOOK AT 
THE CAPITOL RADIO 
ENGINEERING INSTITUTE 
MESSAGE ON PAGE 306. 

RTS Sess 








$3.00 FOR YOUR CARTOON 
IDEAS 


RADIO-CRAFT, as you will have noticed, 
prints a number of radio cartoons, which 
we intend to keep on publishing every 
month indefinitely. We invite our readers 
to contribute to this feature by sending in 
their ideas of humorous radio ideas which 
can be used in cartoon form. It is not 
necessary that you draw a sketch, but you 
may do so if you so desire. 

RADIO-CRAFT will pay $3.00 for each 
original idea submitted and accepted. 

We cannot return ideas to this depart- 
ment nor can we enter into correspondence 
in connection with them. Checks are pay- 
able on publication. 

Address all entries to RADIO CAR- 
TOONS, c/o RADIO-CRAFT, 25 West 
Broadway, New York 7, N. Y. 











Printed in the U.S.A. 
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INSTITUTES focq 


Offer thorough training 
courses in all technica! phases of 


Radio and Television 
DAYS—EVENINGS WEEKLY RATES 
. —_ Institutes is approved 
VETERANS: r G. |. Bill of Rights 
For Free Pom... pF Dept. RC-45 


RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 
75 VARICK STREET. NEW YORK 13, N. Y¥ 











B ELECTRICAL ENGINEERING of 5i20 ice 
extra ‘ine course in radio, pul 
per- 
cemen needed badly. Diplom: omple- 
magazines, complete details. SEND NOW! 


Correspondence Courses in 
Freee ad Bagg ® cA Bg 4 Cost, for secure 
lic address, photo- electric work. 
« Tuiti ion 325, either course. Deferred payment plan. 
LINCOLN ENGINEERING SCHOOL °°%.?3*5.22 


RADIO and ELECTRICAL ENGINEERING 

nderstand quick] 

aDio" ehaineebiti x. 
uu ae rvice man, real vacuum tu 

et copies of school catalogs, student 

Lincoin, Nebr. 





BX-SERVICE MEN can _ com- 

plete work here in shortest pos- = 

sible time. Special Prep. Dep't. 

Also REFRESHER COURSES. Courses * in 
Civil, Electrical, Mechanical, Chemical, Aeronau- 
tical Engineering; Business Administration, Ac- 
counting, Secretarial Science. Tuition, living costs 
low. 61st year. Cosmopolitan student body. Enter 
Mar., June, Sept., Jan. Catalog. 


TRI-STATE COLLEGE 2425 College Ave. 


A NGOLA, INDIANA 


* 





BUY AN 
EXTRA WAR BOND 





The phototube cam- 
era is at the 
right, with the power 
supply and safety tim 
er—housed in a single 
unit — at the left. 
F. J. Euler, Jr., J. E. 
Kalstein and C, T. 
Zavales are discussing 
safety-unit design. 


seen 
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“SUPER PHOTO-TIMER | 
ama yom page sa 


camera assembly vari 
the voltage between the eighth and nint 
dynodes through a resistor and may 
locked by means of the lock nut. 

Initiation of the exposure occurs on cl 
ing the exposure switch. A current flows 
the phototube circuit, creating a orm 
across a resistor and capacitor. The resis 
is included to compensate for the rel 
drop-out time—about 1/60 oi a second. TI 
trigger tube fires at 70 volts and its result 
ing plate current energies a relay which 
opens the main X-ray contactors in th 
X-ray control and ends the exposyre. In 
preparation for the next exposure, a shorting 
relay by-passes to ground any charge Ilcit 
on the condenser. 


THE SAFETY CIRCUIT 

A safety timer, consisting of a. trigger 
tube, an adjustable resistance, a condenser, 
two relays, and a buzzer, protects the X-ray 
unit against any failure of the unit and 
against excessively long exposures whicl 
might exceed the rating of the X-ray tub 
and cause damage to it. A relay opens th 
X-ray transformer primary before exposu: 
time reaches the danger point. The safety 
unit is mounted in a case with the power 
supply for the phototube camera. A com- 
plete schematic is seen in Fig. 2. 

The value of miniature chest photo- 
flucrography, rendered more efficient by the 
phototimer which insures uniform ex- 
posures, lies not only in conserving man- 
power by finding the tubercular individual 
while he can still be easily cured, but also 
in finding thousands of totally unsuspected 
carriers of disease who are spreading tuber- 
culosis. 

Since the cost of 14 x 17 X-ray film was 
a limiting economical factor in mass surveys, 
a method which decreased cost was neces- 
sary. The use of miniature films on rolls 
already represents a considerable economy, 
for the film cost of such an exposure is on 
cent as against sixty cents for a 14 x 17 
film. The phototimer contributes a further 
saving because a given crew of technicians 
can handle twice as many subjects as hereto- 
fore—a 100 per cent increase in efficiency— 
and because uniform exposure is obtained 
regardless of internal variations, eliminating 
repetitions, 

The industrial application of the elec- 
tronic timer should be as effective for the 
same reasons. Whether similar objects are 
moving rapidly on a conveyor or whether a 
variety of irregular objects must be X-rayed, 
the electronic timer will provide uniform 
exposures quickly and efficiently. 
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No Tools Required to Install These 


ATTACHABLE SWITCHES 
for Mallory Volume Controls 


HEY RE easier to install than any other 

“off-on” snap switch—no tools are 
required to attach them to volume controls! 
That's why so many service men prefer 
to use Mallory Attachable Switches. 
The Mallory switch designed for controls 
of 1's“ diameter fits Mallory standard uni- 
versal controls, carbon and wire-wound 
types, TRP tapped controls and Universal 


dual controls. The Mallory switch designed 
for 1's” diameters fits Mallory MR, MK; 
UM, TM and DTM controls. 


Both may be rigidly mounted without any 
bending or alteration of the volume controls. 
Both are available in circuit arrangements 
to suit any type of application. See your 
Mallory distributor! 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA ee 
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142‘ Diameter 
Controls 
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Controls 
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APPROVED 
PRECISION PRODUCTS 





It goes in the radio service business, too. @e We don't blame you for 
taking what you can get, Mr Radio Service Man. @ We know you are a business 
man and that you have a job to do. We understand why you have 
to accept spot merchandise in a pinch like this. @ We also believe, however, 


that you think along sound lines, that you really want BRANDED 
MERCHANDISE, and that ordinarily you depend 


‘ 
(I be dlad when on the reputation of the manufacturer who 
@ ‘ § stands back of that merchandise. ® Uncle 


can quit selling “ Sam, who is the most careful of buyers and 


fot -in-the-door "- ~ who thinks about reputations, has drafted 
merchandise and a 2 IRC Resistors and Controls. That leaves us 
pet back to RO Tt dh leaving you out on a limb. (Remember —- 
scarcity, these days, is a mark of leadership! ) 
e Most people are fed up with substitutions. They've had too much oleo- 
Margarine, too many ersatz non-elastic girdles, and cigarettes with unheard- 
of names. Just as soon as they can, they want to get back to real 
things -— dependables. e We hope that goes for you and IRC Resistors 
and Controls. It looks now as if things might ease up soon -—- and we 


could again build on quality together. 


0 eet INTERNATIONAL 
ait oC 
« My, 


e 


oo 
3 ra 


4s 
, DEPT. 25-B 401 N. BROAD ST. ¢ PHILADELPHIA 8, PA. 


< 


/) 
€ vaniapit 





